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50F0O 
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C036 
COTE 
C136 
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D20A 
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COC2 C022 000C4 00024 
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00134 


STMT 
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SOURCE STATEMENT 


FIRST 


RRRKKKKKKKKKKKEK SOMEBODY 
COPY LPISECTA 
CSECT 
BALR 12,0 
USING *912 
LA 13,FIRSTSAV 
LA 15,FTELD 
ST 15,POINTER 
SR 153,15 


Bok tO took kwokkeoekkse B R UC E S 


NAME 
* 
x 


LH 
MVC 
MVC 
BC 
DC 


10,POINTER 
DATAL(11),37(10) 
DATA14+11(05) »NAME 
15,CONTINUE 

C* BRUCE® 


ELSES 


FOBAPRIO 


CODE ex a a a a a a a oR RC Ca a a a a aE a aK 


C0 DE [HC ia Ra iA a 
LOADS POINTER INTO REG 10 


PUTS "MY NAME TIS* IN DATAIL * 

THERE'S MY NAME... 

ENDIT ALL * 

MY NAME * 
* 
* 


AE KK AE AK I A ie OK OC AC A EOI OC OK OK AE A AE AK OK OK IK AR OK OC OK SC OK OK OK IK BIC OK OK OC AK AK OK A AE KOK OS OK OK OK I IC AS OE OK OK OK CE IE OC KK OK OK OK 


Fok tok kok oka kak dokacokk «6SOMEBODY 


* 
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CONTINUE 


FIRSTSAV 
FIELD 


DATAL 


ADCON 
POINTER 


COPY 


LA 


LP1LSECTB 


1,DATAI1-1 
15,ADCON 
14,15 

ee a 

18F 

OF 

C*®" MY NAME IS * 
C'AARDVARK'!® 
cri? 
12CLI1O® * 
PRINT 


ACPRINT) 
Fro? 


ELSES 


CODE MER A AE AC OK CE 2 OK I CC A A OK KOK AE AK 


GET A DUMP NEXT 


+ 


PAGE 1 


9/16/70 


004 
00000100 
00000200 
00000300 
00000400 
00000500 
00000600 
00000700 


00010100 
00010200 
00010300 
00010400 
00010500 
00010600 
00010700 
00010800 
00010900 
00011000 
00011100 


00011200 
00011300 


OL/6¢c/9 


T 


39Vd 


Aldw4SSV¥ Sini NI 


3 £00 

tTOG x00 

S100 

9000 

L000 

z2c00 St00 ¥100 
9 TOO 

& CU0 


Sa°UNSY¥sagng4q 


49nNdYdYd dad -SSuUaD 


L€000 
6 £000 
41000 
1e000 
€ 0000 
2€000 
Y€060 
LZ000 
v £000 


NaiG 


Gs99V Ia SANSWA4V4S UN 


GOO0O000 
BE&LUOO 
420000 
8eQ0000 
000U00 
G80000 
6 vO0000 
VcQO000 
4<eTO000 


ahh iva 


T0000 
70000 
SQ000U 
70000 
TOO0O0G 
70000 
01000 
70000 
70000 


Nia 1 


LNluo 


djs 4iNlud 


SWVN 


AVsiSula 


aSulg 
G1sls 
TV AVG 


SMNI LNOD 


NOUQV 


Wuwas 


33N UG 


F.eP. REGS. GuedUudLd IOCGGGIO CG-c009090 404C04C4)9 90.01983G OCaQCU090 OC.O07E8B8 JCOOOBAA 

REGS 0-7 FFFFFF2E 00041108 GOC1C38C SOCCOOUO 0001585C CO0015BD8 JOCICA8E 000161C8 

REGS 8-15 000103790 O0U00000G OCCODCL4 IBECCCOIO 6F041122 00041158 4F041154 C00412C2 

900000 OCO00GuU ND00DUNCO OCCCOOCG CO0C990C0 C3C41120 OCCOOILCOS FFU4SOOTC AQOODAIBC Fereweencccersevesserecseesscscecee® 
000020 FFO40003 4007803A FFF500G1 5FC41156 COOCFFOO COO0SN90 FFOGO2Z31 BRUQDOQOD Fence eevee Dv ee evevvacscesessevcseX® 
000040 OOO4DFBO OCOCOCOC £0001358 C9005920 C2CO36A4 COCOS9GEC CO040OCE COOCTHEIB Keeece sever ververeesccvesescessessee® 
COC060 O0C4EG00G OCOO7BC8 00040C00 C00I7588 JOCOI00CON GOC12D1LO ADOO4OCCE OGVOTSIA  KeveveeeHe cece sere veevseccsvsesee® 
041120 O5CG41D0 CO3641FO CO7E5SOFOC C1361BFF 48A0C136 D20ACOBT A02Z25D2604 COC2ZCO22 Fees wee ele we Chee ee eNeKe wee Kee Be oX% 
041140 47FO0C025 C2D9E4C3 C5004110 COBG5aFC C1l13Z22C5EF OCCC9332 D503C000 953A4740 *.0.-BRUCE. cee ee UNe eee ee eNoeveee * 
041160 OOO0415EG 4FO041154 GCO0412C2 FFFFFF2E 90041108 COC1C38C DODDVOOC COCO1L5B850 Kee weeer er eBe eevee ee eLocseseeee® 
041180 0O0C15BD& QU01CA8O 900161C8 CO001C379 CECNGOCIO DOXCTD004 DOOTCOOTO EFO4ILI2Z2 Fe ee Qer eee sr eHeeCoeccvescsscessvee® 
0411A0 94BC05BO6C 95120503 DCO494FF 47809392 58100004 58010004 5ADCI512 S40CI4FH Kee ceeNeveeeveeevresecessesvsesesOd% 
0411C0 D503C00C 40D4E840 D5C1D4C5 40C9E240 C1C1D9C4 £5C1D09D2 F1B50001 OFO5BB04 *New- MY NAME IS AARDVARK 1. eee eee * 
O411E0 OOCCFFCC C2D9E4C3 C540404C 40404040 404C4046 40404040 40404040 404C404C *....BRUCE * 
041200 404C404G 40404040 40404040 40494040 40404046 40404040 40404040 404U404C * * 
041220 40404040 40404040 40404C40 40404040 40404040 40404040 40404040 40404040 * * 
041240 40404040 40404040 4C0404040 49404040 490C0000 000412C2 CO0411A90 560C0953E * ecoeeceBDecceceee® 
041266 S9OECDOOC O5C004FC0 0700411C CO100511 OFG41304 TFFFOAOE S8BOOCLG ILICBUTS Fee ev ea eDe re eseevecrecevesseeseee® 
041820 4ANQ09BDE 40050000 47F095C6 48609BEE BA6CO00] 477TC9B9E 48609C26 4LEBDOGL Keene coe eDeFe cece crcevesvecsevee® 


He Beak Re he ae ake Re ak a oe ke a a a a oo a a a a oR a OK a a aR a a a ok 2 2 2 2 a 2 a a 2 a KK CR IC 2 Re he 2 a A Oe a I I A I RR I IE AE HE AE RA AR IR IR AE EE A A a a Ok ee 


1 a oD a SR tea 


BOI IO III io IOI IO IG ICI II III IO ICICI I ICI IO IGIOIGI I I I I ICI a ai ak i i ak ak ak kc ak ak ak ag ak a ak ok a a aie ak a ok a a ak akc 2 a ak ak ak 


AAAASAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AAAAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AA AA 
AA AA 


CLELELLLELELLLL 
LLLELELLELLLL 


WW WW 
WW WW 
WW WW 
WW WW 
WW WW 
WW WW 
WW WW WW 
WW WWWW WW 
WwW WW Ww WW 
WWWW WWWW 
WWW WWW 
WW WW 
9999999999 
999999999999 
99 99 
99 99 
99 99 
999999999999 
999999999999 
99 
99 
39 oe 
999999999999 
9999999999 


PPPPPPPPPPP 
PPPPPPPPPPPP 
“pp pp 
pp pp 
Pp pp 
PPPPPPPPPPPP 
PPPPPPPPPPP 
pp 

Pp 

pp 

Pp 

pp 


OCO0C000 
0000000000 
O00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 QO 
00 00 
OCOCIGOQIVONO 
OGYOCO0N 


Ll11111111 
Li1lilil111 


LOC OBJECT CODE ADDR1 ADDR2 STMT 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 


SOURCE STATEMENT FO8APRTI0 


FEEFHEEE EEE EEE HEHEHE TET HE HE EEFEEFPROLOQGUE THEE FE FFE EE EEE tee tee tetttet ee te te ttt 


SP EG PA INSTRUCTIONS PROJECT 


ee ee ee ee ge ee oe ee anne aD ED OY ORNS AD EP ED EP EN ED OED Ee ate ED AED ED ED a ee ee oe ae ep ew cae ee athe ete eee ae cee ee 


OG EXAMPLES OF THE RESULTS OF INSTRUCTIONS AT ASSEMBLY TIME 
AS WELL AS EXECUTION TIME WILL BE PROVIDED. 


O WRITE THE ANSWERS TO ALL QUESTIONS IN THE SPACE PROVIDED. 
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O ANSWERS WILL BE PROVIDED WITH EXPLANATIONS WHERE NECESSARY. 


G DUMPS OF STORAGE WILL BE PROVIDED TO SHOW THE RESULTS OF AN 
INSTRUCTION AT EXECUTION TIME.( THE DUMPS ARE OBTAINED 
BY THE FORCING OF A PROGRAM CHECK. THIS CAUSES LINKING 
TO A DUMP PROGRAM. THE PROGRAM CHECK IS FORCED BY AN 
ATTEMPT TO EXECUTE A ZERO INSTRUCTION.) 
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READ THE COMMENTS, THEY SAY A GREAT DEAL ABOUT THE INSTRUCTION 
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265/360 PRINCIPLES GF OPERATION MANUAL 

3.PROGRAMMER'S INTRODUCTION TO $/360 ASSEMBLER LANGUAGE 
* STUDENT TEXT 
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00001500 
00001600 
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00001800 
00001900 
00002000 
00002100. 
00002200 
00002300 
00002400 
00002500 
00002600 
00002700 
00002800 
00002900 
00003000 
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00003300 
00003400 
00U03500 
00003600 
00003700 
00003800 
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00004000 
0G004100 
00004200 
C0004300 
00004400 
00004500 
00004600 
00004700 
00004800 
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LGC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT : FO8APRZ0 9/16/70 
53 cso ooooeetooks TN TR OD UC TIL ON 33k; Ka ki Rokk ook §90005800 
59 %* * 990005900 
66 * THIS PROJECT DEALS WITH SGME OF THOSE S$/360 INSTRUCTIONS WHICH * QO0O06000 
61 * YOU MAY NOT HAVE SEEN BEFORE. THE PROJECT IS DIVIDED INTO * QOOU06100 
52 * TWO SECTIONS. * Q0006200 
63 * * 00006300 
64 * THE INSTRUCTIONS WE ARE GOING TO LOCK AT ARE: * 00006400 
65 * * 00006500 
66 * SECTION ONE * QO006600 
Cl RE me a ee * 00006700 
65 * * QOO06800 
69 * QO SHIFT INSTRUCTIONS * OC0O06900 
10 * 0 MOVE INSTRUCTIONS * QOOO7C00 
T1 ox C PACK AND UNPACK INSTRKUCTIQNS * QOOO7100 
12 * 0 EDIT AND EDIT AND MARK * 90007200 
13 * * Q0007300 
(4 * SECTION TwQ * 00007400 
TD at ee ee en * OQ0007500 
76 * * 00007600 
17 * O EXECUTE INSTRUCTION * QOO0O77C00 
78 * O TRANSLATE AND TRANSLATE AND TEST. * QOO007800 
179 * * QO0QO007900 
8 EO TO CI OK a aI IO GG CIO I OK III I IORI I GCI RO tog ick ak tote 90008000 
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LOC OBJECT CODE ADDR1I ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70 
83 * PIII ATTA I TAT TT A 00008300 
54 * / / 00008400 
85: * / Oe AR a SGP O- N-E / 00008500 
86 * / Sean a iam / 00008600 
87 * / / 00008 700 
88 * 


SITLL ATTA TIS 00008800 


| 


OL 


LOC OBJECT CODE ADDR1 ADDR2 STMT 


Mee HH HHH HHH HHH HHH HH OH 


* 


HHH HH HHH HH HH HH HAH HK H HH HH 


n 


SQURCE STATEMENT 


soo kok tok: §S H T F T 


SHIFT INSTRUCTIONS ARE AS THE NAME IMPLIES DESIGNED 
TC SHIFT THE CONTENTS OF A REGISTER. 


THE DIRECTION THE REGISTER IS SHIFTED [S DETEKMINED BY THE 


TYPE OF SHIFT INSTRUCTION. 


THE NUMBER OF BIT POSITIONS SHIFTED IS DETERMINED BY THE 


LOW ORDER 6 BITS OF THE SECOND OPERAND UF THE SHIFT INST. 


FOR EXAMPLE A 
POSITION. 


SOME SHIFT INSTRUCTIONS ARE CAPABLE OF SHIFTING TW 
REGISTERS AT ONCE. 


THESE ARE THE DOUBLE SHIFT INSTRUCTIONS.(SLDL) 


THERE ARE SPECIFICATIONS TO BE FOLLOWED WHEN USING DOUBLE 
SHIFT INSTRUCTIGNS. 


ONE ITS THAT THE FIRST OPERAND MUST POINT TO AN EVEN 
REGISTER GF AN EVEN / ODD COMBINATION. 


ANCTHER IS THAT NO MORE THEN 623 BIT PUSITIONS CAN BE 
SHIFTED WITH ONE DOUBLE SHIFT INSTRUCTION. 


GTHER THAN SINGLE AND POUBLE SHIFT INSTRUCTIONS SHIFT 
INSTRUCTIONS CAN BE CLASSIFIED AS LOGICAL GR ALGEBRAIC. 

IN A LOGICAL SHIFT ALL BIT PGSITIUNS OF THE REGISTER 
PARTICIPATE IN THE SHIFTING INULUDING THE SIGN BIT. 


IN AN ALGERRAIC SHIFT THE SIGN BIT OF THE REGISTER IS 
NOT SRIFTED. CIN A DOUBLE ALGEBRAIC SHIFT THE SIGN OF 
THE ODD REGISTER IS SHIFTED AND THE EVEN REGISTER SIGN 
IS NOT). 


NOW THAT YOU HAVE ALL THE SHIFT INSTRUCTIONS DOWN PAT 
WE CAN LOOK AY SOME EXAMPLES . PiELCASE TURN THE PAGE. 


a ‘. oe af, A, 
TE IC RA Ie a AI KK IC aC OK IIE OK 2k fe aR Ie aK a aK aK 2K KIC a AR IIE SC IC aC akc aI 2 aio Ic a 2K fe aK 2 KC 2Ig 2g aK 2 AR Og aK aK a ORE OK OK aK a ak Kc kc ok ole ok 


FO8APRT7O 


INS R UC T IT O NS 5555 2K 35 26 5 OK KK 


SLL 2,1 WOULD SHIFT REGISTER 2 LEFT 1 BIT 


a i i a i i a i i i i i | i a 


MH 3% 


a 


Hoe 4 


He He FH HE se 
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00009100 
00009200 
00069300 
00009400 
00009500 
00009600 
OCO009TOC 
OOOC98BCO 
00009900 
00010C00 
00010100 
G0010200 
00010300 
0001C400 
00010500 
00010600 
00010700 
00010800 
00010900 
0C011000 
COU11100 
C001120C 
G0011300 
00011490 
00911500 
CC011600 
00611700 
06011800 
G0Q011900 
00912006 
OOU1L2100 
00012200 
CGG12360 
CO0124C0 
CO012500 
C9912600 
GcoL27CC 
CQ912800 
COU01L2SC0 
O0C013C00 
0V901310° 
OCOL320G 
00013300 
000134CC 
CUG13500 


LOC OBJECT CODE ADDR1 ADDR2 = STMT SOURCE STATEMENT FO8APR70 9/16/70 
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139 *+ | + 00013900 
140 *+ O WE'LL USE THE FAMILY OF "LOAD™ INSTRUCTIONS TO LOAD + 00014000 
141 *+ INFORMATION INTO THE REGISTERS WE'LL BE SHIFTING. THE + 000141006 
142 *+ © COMMENTARY WILL DESCRIBE THE ACTION PERFORMED BY EACH OF + 00014200 
143 *+ THE LOAD INSTRUCTIONS. + 00014300 
144 *+ + 00014400 


L 45 KEFEFEEREEE EEE FETE EEE EE EEE EEE EE EEE EEE EEE EEE EERE FETE EEF E+E EEE Et Hee te tet te+ 00014500 


C00012 5820 802A 0002C 147 L 2+CONSTANT (LOAD INSTRUCTION) PLACES THE CONTENTS OF 0GO147C0 
| 148 * . STORAGE LOCATION "CONSTANT® INTO REGISTER 2 00014800 
149 * C001490C 
150 * 00015000 
151 * 0001510C 
000016 1832 152 LR 392 (LOAD REGISTER) PLACES THE ENTIRE CONTENTS 00015200 
152 * OF KEGISTER 2 INTO REGISTER 3. 0001530C 
154 * | 00015400 
155 * 00015500 
: 156 * 06015600 
000018 4840 862C COC2ZE 157 LH 4,CONSTANT#2 (LOAD HALFWORD) PLACES THE CONTENTS OF THE C0015700 
158 * P 2 BYTES AT STORAGE LOCATION *CONSTANT+#2° 0001580C 
159 * INTO BIT PUSITIONS 16—->31 OF REGISTER 4. OCO1L590C 
= 16C * 7 OOO0L6COC - 
161 * 000161C0 
, 162 * 06016200 
OO001LC 1755 1 63 XR 545 THIS EXCLUSIVE OR REGISTER CLEARS REG 5. I 0001620C 
164 * DID THIS BECAUSE THE FOLLOWING INSERT 00016400 
165 * CHARACTER INSTRUCTION WILL ONLY CHANGE THE 00016500 
166 * LOW-GRDER BYTE OF REGISTER 5. 00016600 
167 * | COCL6700 
OCOOOLE 4350 802D OOC 2F 168 IC 5,CONSTANT4+3 CINSERT CHARACTER) PLACES THE CONTENTS OF 0C0168CO 
169 * THE GNE BYTE AT STORAGE LOCATION *CONSTANT+3* 00016900 
170 * INTO BIT POSITIONS 24—>31 OF REGISTER 5. 00017000 
171 * ‘ * 00017100 
172 * * 60017200 
L 0B RR AEE KE AS EK AOE OS AE IC AE OE IE EOS BK AE AS OK AK AE OK OK OK AK OS OIE IE A AE AK AE SIR HE OK IS OE IK OE OK BK AK IE SK OK AE OK AE OE BE OK EK EK OK KR AK KOK AK K AE OOO] 7300 


él 


LOC OBJECT CODE ADDR1 ADDR2 
009022 4165 0000 O0GCE 
000026 47FO 802C OOO2E 


00002A 00900 
00002C 00000001 


STMT 


“176 
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178 
179 
180 
181 
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188 
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190 
191 
192 
193 


194 
195 
196 
Lot 
198 
199 
200 
Zor 


eH He 


Se 3 See 3h ae at ee 


C 


ae 36 3b Ge Fk ae 


SOURCE STATEMENT FO8APRTO 


mo T HE Loaod ADDR E SS #328 2k 303 a aK ak ak ak ok ak ak ak 


BK RE AK AE AK OK OK BE IS IK 2K OK OK 2S 3K 
* 
LA 6,005) (LOAD ADDRESS) THIS INSTRUCTION IS SLIGHTLY 
fi DIFFERENT FROM THE OTHER LOAD INSTRUCTIONS. IT 
Vid ADDS THE DISPLACEMENT VALUE,THE CONTENTS OF 
RV f THE SPECIFIED BASE REGISTER AND THE CONTENTS 
se Ba CF THE SPECIFIED INDEX REGISTER (CIF ANY) 
1 <E TOGETHER. THIS SUM IS WHAT IS KNOWN AS AN 
SA EFFECTIVE ADDRESS. THIS EFFECTIVE ADDRESS IS 
PS THEN PLACED IN THE REGISTER SPECIFIED BY THE 
L.£ Rl FIELD OF THE INSTRUCTION. 
A 
C R 
e E 
G 
B * +8 
ONSTANT CC aoe Oe sss tee===00G0CC00 1====4BYTES===1 FULL WORD 


SS es ica ae re ea ae ~-~>R E—EGIS TER S 2--~>6 NOW CONTAI Neco 
oo000cool 


ON TO THE EXAMPLES. PLEASE TURN THE PAGE. 


GOGO OIG IGOR ICO IOC IO I IOI a i aki ak ai ak ak ak kk te ak ak aeak ai ak ak 


PAGE qT 


9/16/70 


00017600 
00017700 
00017800 
00017900 
Q000180C0 
00018100 
00018200 
00018300 
00018400 
00018500 
00018600 
00018700 
00018800 
00018900 
00019000 
00019100 
00019200 
00019300 


C0019400 
00019500 
00019600 
00019700 
00019800 
00019900 
00020000 
00020100 


~ 


=a 
Ww 


LOC 


000030 


000034 


900038 


OCO003C 


OBJECT CuDE 


8920 


8C60 


8930 


8B50 


0004 


CO2U 


3004 


GOLF 


ADDR1 ADDR2 


COO004 


O0004 


OOC1F 


STMT 


“204 
205 
206 
ZO7 
208 
209 
ZC 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 


SOURCE STATEMENT 


% 3 4 


SLL 294 


% 


va 
WwW 


SRDL 6732 


at 


He se 46 ae Ht 


% 4 


SLL 3943) 


¢ 3¢ 3 
va 
ay 


3 
3 

tt 
% 
% 
+ 
% 
% 
x 
3 
% 
3 
% 
% 
3 

3¢ 
3 

% 
i 
3 


% 


x 


REG 
REG 
REG 
REG 
REG 
REG 


te 36 Se He Ot OH Oe 


BOG I OI IO IORI IG BOI i ia gk RR IIR a aR I I i a aK a ak oR aK ak ai a ake afc ak afc ak ak ak ak ok 


ACCORDING TO MY CALCULATIONS THE REGISTER CONTENTS SHOULD BE 


2=00000010 


3=G0C00C20 
4=CO0CO000G1 
5=80000CCO0 
6=00000000 
7=000C0001 


LETS GET A DUMP AND LOOK AND SEE IF WERE RIGHT... econ 


PLEASE 
THE QUE 


FO8APR1I0 


nia ie a ca ae es eve aoe ee Wray Bee ae ere a? HO a OP a ES eoee0aeeeneeeeesesvseeeoee#eeeneeoeeeee? 


I JUST SHIFTED REG 2 LEFI FOUR BIT POSITIONS. 


NOW FOR A SHIFT RIGHT DUUBLE LOGICAL. 


I JUST SHIFTED THE BIT ALL THE WAY TO POSITION 
31 OF REGISTER 7. REGISTER 6 IS NOW EMPTY. 


O — FORGOT TO MENTION THAT THE NUMBER OF POSITIONS SHIFTED IS A 
FUNCTION OF THE 


EFFECTIVE ADDRESS GENERATED BY THE INSTRUCTION. 
LET'S LOOK AT AN EXAMPLE. 


THE 1 IN REG. 3 WILL BE ADDED TO THE DISPLACEMENT 
VALUE OF 4 TQ RESULT IN A TOTAL SHIFT GF 5 POS. 


TURN THE PAGE AND LOOK AT THE DUMP. THEN ON TO 
STION ON THE FOLLOWING PAGE..eee. | 


MH oH 3 se He HO HH te HE OH? 


3 
4 
3 
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00020400 
00020500 
000206C0 
00020700 
00020800 
00020900 
00021000 
00021100 
00021200 
C0021300 
00021400 
00021500 
00021600 
00021700 
00021800 
00021900 
00022000 
00022100 
00022200 
00022300 
00022400 
00022500 
00022600 
06022700 
00022800 
00022900 
00023000 
00023100 
00023200 
00023300 
00023400 
00023500 
00023600 
00023700 
00023800 
00023900 
00024000 
00024100 
00024200 
00024300 
00024400 
00024500 
00024600 


vL 


FeP. REGS. 00.00000C Cod0d0000 0O.0CCCCC COd0000CC 00.000000 900000000 00.00000C OCO0D0DNDCO 
R R3 Ray RS RG R7 

REGS 0-7 00000050 OOOGE7F8 OODODODDLO O00CCO20 OO000001 O0D00000 ONDCDDD0D0NO DODDOOO!L 

REGS 8-15 €FC063822 CO0Q00000 COO6E7B0O OOOG6E 7F8 60063422 OOO6BETBO 00002170 O00E2ZD0E 

000000 00000000 OO000020C FOFOF2C0 SOOC6EDISO 00063820 OOOOZALB OL040080 BO0O0BAFFE FecccveeeClCOZeancccvccvcscerewvesessr 
000020 FFI50003 4F063850 FFIL50C0C8& BF 063860 OCOOOFFOO OO000000 FF470130 80012938 MOG: Se aa wie Sg ea ee ee ew Ro Oe oa ee eae 
000040 40001598 OC0O00000 400016C0 0C002120 588F62CO0 00071248 00040000 QO0002ZTO * cececcd eeovcecesoceessvescervevsees™® 
000060 00040000 00000366 000400C0 CCCO03Z0A OOO0C0CGO COOCEAGS OO040CG00. O00G072C 6 Su b8 66s Se 6 wee CSE OS EOC EERE SO 
063820 OS8058FO 82260201 FOOCO800E 47FO801L0 C7FE5820 802A1L832 4840802C 17554350 Mee Ob CeO ees GUReS Se wee wear ~6c6-4e eo 
063840 80204165 OOCO47FC 8C2C0000 OODDODOCOL 89200004 8C600020 89.303004 SBS0CGOLF —Sercc cscs Owe Siw Os 66 6S Se 6s OWE OOS OO 
063860 Q92FF8046 47F08048 OCOCCD200 80528046 G41IF0Q08054 00000000 47FCB8060 FLOOCOO0O0O  *wiweeCaceeccKicvcewese Ceveveselsel-ct.e* 
063880 0000D203 8O05B805A OO0D04TFO BCT6FILF2 F3C40000 GOOO000C0O F2338072 BOBCOQ0O0D0 Ka eKeccccvceeDe elZ3DevcevvelevecsceXx 
0638 A0 47FO8086 OOGODO00O0N F32338082 8&C720000 4GTFOBOAE FRFZF2ZFL C4000000 OCDNCOCODNDD K.Oe ccc ce rev cc cee eee h321lDeccccne® 
0638C0 00000000 OO0DN0DDND ODODDNONDNDN CCCCCOOOD F27T480A6 809O2Z2F377 BOGEBOAGB OODDOSTFO Kec ccc ce veer esncelecccecsecsseves UX 
0638E0 80E05B20 68202020 68202021 4B2020C3 57492 910. DO0000008 CO0G0000 DOO000000 Seed we Sera webs Sse wee ew wo oles © 4S See 
063900 o000D20C 80D280C0 DEOCC8OD2 80CDO0O0CO 925T80CO 47FOR OFC 00091775 4C00D20C Keg Kh wee be welt 6 Wwe eo ewe ae eS ewe he 
063920 80D280C0 DECC8O0D2 80FE6EC000 924G80C0 411080NDC D20CR8ONS B8OCODFOC BO0D2Z8BIL2ZN FeKecee eK eo Enno e covceekKeeKeccveKe oX 
063940 0610925B 100CCOO00 47FC8134 00002567 S5C000000 OOLCDZ0GC 80B280C0: CEFOCS8ODZ Biwesiw ee eee wee enw dees Kee Keowee K* 
063960 B812FO061L0 925B1L000 OODO4SLIO COFF4410 SIL5S447FO B15A9Z00 BISBLIFOO COO04GL ZO KecccecesesecccvcscslCecsesvevcccsenc® 
063980 00C14420 816C4780 8172477C 81769500 SITOCTOO 4250008C OCO0004130 00CSE41L50  Fe-Ad- 6 os @ 66 546 OS wwe eS 0s Oe eR ee Oe 
06 39 AO 00134450 818847F0O 8192436C 8&1 8CFLF2 F32F4F500 OOOODCOS B8IOEBLAB 4TFOBLB4 Kec ccc ee Docc ce ele 3s4bcccccvcccedee® 
0639C0 07030101 09080409 O3000A09 08070605 04030201 00000000 CCO681CO &BI1CA4STFO Nios Orb) Oa eS eee OOS 618 OS Se Se Sew Ow Oe 
0639E0 81060704 02050809 00010306 FFFEFDFC FBFAFOF8 FYF6F5F4 OOOODDOSD BLES681F0 Mei \ 6s: oe eee Geers ee Oo TED Ges sees OF 
063A00 415081E6 47FC8LFA C7CS06C8B CSC30104 O3201001C : COOD00GG: OO0000OG :OCODO0 CLO es-cWw Ow Sw bo Sow oe Oe 4 we wee 
063 A20 8206820E 47408216 01040607 OCO0LO0305 05000567 00580000: 41308206 OOQ00S1L10. Seesreic. sed wins 656s wee 6 Sb 8 8 ee awe ee 
063 A40 OO0Z00A0D 47F09084 OO0E3DCE DCC447F0 SOECDOOC O5CO004F0 07004110 C0100511 Mig ee ei) oe ee 6S #6 le 6 6 ewe O60 eee we ee 
064000 ooocooco oo0g0cd00d aooodo00 acccccaoo CEOCGOO00GC0 00004000 “94000250. -COTSO0C0O0. Fa ab dre 6 a Scwietece oOo 06 ee. 65 See SSO 


PAGE 9 


LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APR70 9/16/70 
2 FRA IRA RE FE EE A IK AE OK OK AE AS AK AE A AE 2 RE A AK FE OR IE EE I EA CE A ICE FE OE AE EAR 2 OE AE OE FIC IC OK OR AE OE OK AE OK AAA OK OK KRACK KK =QOOOZ4900 
250 * * 00025000 
ZL Ts HOW ABOUT THAT ALL OUR ANSWERS WERE RIGHT EXCEPT THE ONE FOR REG * 00025100 
22 = 5. I MUST HAVE MISCALCULATED THE "SLA" QPERATION. THE DUMP TELLS * 00025200 
Vie i as ME THAT REGISTER 5 IS EMPTY AND THAT THERE®S AN INTERRUPTION * 00025300 
254 * CODE OF O08 IN THE PROGRAM OLD P.S.W. * 00025400 
255 * a * 00025500 
256 * . * 00025600 
257 *$SS$ESEHSHSEFHSHESFESSHFSSHESHSH QUESTION L.1 SSHSHSESHEESHEFSSEEHHHSFSSFSHESHSHHESHESSESHSHS COQ25700 
258 *$ ~$ 06025800 
259 *§$ TELL ME WHY wE GOT THE PREVIOUS RESULTS???? $ 00025900 
260 *$ ; $ 00026000 
261 *$ $ 00026100 
262 *$ $ 00026200 
263 *$ $ 00026300 
264 *$ $ C0026400 
265 *$% $ 00026500 
266 *$ $ 00026600 
2ZO7T *EFF$HSHSHSHSHSHSHHSHESHSHHHFSHEHFHSHHLHSHSHESHHEHHSHHHHSHHHSHHHSEHHSSESHHESSLFESESHHELHSSHSESS YQOOZEOO 


SL 


OL 


PAGE 10 

LOC OBJECT CODE ADDR1 ADDR2 STMT SQURCE STATEMENT FO8APRT70 9/16/70 
269 *seraesesssstessesesess=e== ANSWER 1.] =HBBeetrrrrssreressessssssesseszee== 90026900 
270 *= = 00027000 
271 *= LET'S LOOK AT THE INTERRUPTION CODE OF O8 FIRST. = 00027100 
272 *= = 00027200 
273 *= I THINK ITS SAFE TO SAY YOU FOUND THAT IT WAS CAUSED BY A FIXED = 00027300 
274 *= POINT OVERFLOW.THE INSTRUCTION POINTED TO BY THE PROGRAM OLD PSW = 00027400 
275 *= WAS THE SLA 5,31 = 00027500 
276 *= = 00027600 
2qt *= REGISTER 5 ALSO WOUND UP EMPTY SO WHY DON'T WE LOOK AT WHAT TOOK = 00027700 
278 *= PLACE DEEP WITHIN THE SYSTEM/360 WHEN WE ISSUED THE SHIFT LEFT = 00027800 
2719 *= ALGEBRAIC. = 00027900 
280 *= = 00028000 
281 *= WHEN ORIGINALLY LOADED REG 5 LOOKED LIKE THIS: = 00028100 
282 *= 00000001 SOQ FAR SO GOOD. = 00028200 
283 *= = 00028300 
284 *= EXPANDED IT LCOKED LIKE THIS: = 00028400 
285 *= VooogoNNg DCN ON CO CONNCONCNNNNONDONNNNL = 00028500 
286 *= AFTER 15 SHIFTS: (Sas 4S=34 acai = 00028600 
287 *= VOONQNDNNGOVOON NCD LOUCVQOGNNCNNNNON = 00028700 
208: @= (REVERSO SHEP 6.9 <se3Ss5 4-332 3553 46-4335 =35+—=== = 00028800 
289 *= 01 00000000000C000000000000C00000 = 00028900 
290 *= = 00029000 
291 *= LO AND BEHOLD, ONE MORE SHIFT TAKES THE BIT OUT OF THE 1 POSITION = 00029100 
292 *= AND THINGS BEGIN TO HAPPEN OR NOT HAPPEN AS THE CASE MAY BE. = 00029200 
293 *= = 00029300 
294 *= = 00029400 
295 *= AFTER 31 SHIFTS: = 00029500 
296 *= OODDDNDDNCNONCGONNDO0NNNNDNIVGONNND = 00029600 
297 *= BIT BUCKET=1 REG 5 IS NOW EMPTY= 00029700 
298 *= = 00029800 
299 *= SINCE THIS WAS AN ALGEBRAIC SHIFT WE COULDN'T SHIFT INTO THE = 00029900 
300 *= SIGN POSITIGN AND THE BIT WAS LOST FOREVER. «coe = 00030000 
301 *= = 00030100 
302 *= IF WE LOOK AT THE 360 PRINCIPLES OF OPERATION MANUAL WE CAN SEE = 00030200 
303 *= THAT A FIXED POINT OVERFLOW OCCURS WHEN THE VALUE OF THE BIT = 00030300 
304 *= SHIFTED OUT GF THE “ONE POSITION DIFFERS FROM THE VALUE OF = 00030400 
305 *= THE *"SIGN*® POSITION.IN OUR CASE THE "ONE® POSITION CONTAINED = 00030500 
306 *= A VALUE OF GNE AND THE "SIGN* POSITION CONTAINED A VALUE OF = 00030600 
307 *= ZERO.HENCE THE FIXED POINT OVERFLOW. = 00030700 
308 *= = 00030800 
309 *saseees ees eSe eee ee SST SSS SSH SSS ST SSS SS SS SS SS SS SS r sss ss sSSSssSsTsssssszezce= YQ0030900 


LL 


PAGE il 


LOC OBJECT CODE ADDR1 ADDR2 STMT SQURCE STATEMENT FO8APR7/0 9/16/70 © 


312 sootGcokkeck MORE USES QF SHIFT INSTRUCTIONS #24 es0KK ORK eK 00031200 


313 * * 00031300 
314 * * 00031400 
315 * * 00031500 
316 * C ONE OTHER COMMON USE OF THE FAMILY OF SHIFT INSTRUCTIONS IS * 00031600 
317 * THE MULTIPLICATION AND DIVISION OF REGISTER CONTENTS. * 00031700 
318 * * 00031800 
319 * LET'S SEE HOW THIS MAY BE ACCOMPLISHED....SUPPOSE WE HAVE ¥* 00031900 
320 * AN 9 BIT REGISTER(FOR EXAMPLE PURPOSES ONLY). LETS PUT A * 00032000 
321 * 1 BIT IN THE LOW GRDER POSITIUN: * 00032100 
322 * THE REGISTER NOW CONTAINS: G00000001 ===== 1 * 00032200 
323 % +-— * 00032300 
324 * TOTAL | SUPPOSE WE WERE TO SHIFT THIS REGISTER LEFT 2 PUSITIONS * 00032400 
325 * OF | THE REGISTER WOULD THEN CONTAIN: 000000100 ===== 4 * 00032500 
326 * 3 POS. | * 00032600 
327 *SHIFTED< THEREFORE INORDER TO MULTIPLY THE CONTENTS OF THE REGISTER* 00032700 
328 * MULT. {| BY 2 WE SHOULD SHIFT THE REG LEFT 1 POSITION. * 00032800 
329 * ORIG. | THE REGISTER WOULD THEN CONTAIN:000001000==== 8 * 00032900 
330 *NUMB.X 8+___ * 00033000 
331 * | * 00033100 
332 %* IT SHOULD NOW BE QUITE OBVIGUS THAT IN ORDER TO DIVIDE THE * 00033200 
333% CONTENTS GF A REGISTER WE MERELY FOLLOW A REVERSE * 00033300 
334 %* PROCESS. WE SHOULD THEN SHIFT THE REGISTER RIGHT. * 00033400 
335 % LETS ATTEMPT TO DIVIDE THE 8 IN OUR HYPOTHETICAL * 00033500 
336 * REGISTER BY 8. I THINK WE BETTER SHIFT RIGHT 3 PLACES... * 00033600 
337 THE REGISTER NOW CONTAINS: O00000C001 * 00033700 
338 * * 00033800 
239 * * 00033900 
340 % IF YOU HAVE QUESTIONS SEE YGUR INSTRUCTOR * 00034000 
341 * IF NOT TURN THE PAGE TO THE MOVE INST. ¥* 00034100 
342 * * 00034200 
BGA FR AAR I AE OK 2 A 2 2 KK AC OK BIE OI IS OK OC IE OK OK OK A CE OI A EK OK AE OK OS IK OIC IE OK OE IE IS OK OE BIE ICE OI IK AK COIS AE OI OK AK OK AK ROKK KKK KKK 60034300 
345 *LET'S GO ON TO THE NEXT SUBJECT: THE MOVE INSTRUCTIONS * 00034500 


LOC 


000040 


000044 47FO 8048 


000048 


8 


000049 
00004A 
000050 
000054 


000055 
000056 


OBJECT CODE 


ADDR1 ADDR2 


92FF 8646 00G48 
COO4A 


00 


00 
D2CO0 8052 8046 00054 00048 


47FO0 80654 00056 
00 


00 
00C0 


STMT 


347 
348 
349 


351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
3 64 
365 
366 
367 
368 
369 
370 
371 
372 
373 


374 
375 
376 
307 
378 
279 
38C 


381 
382 
383 
384 
385 
386 
287 
288 


SGURCE STATEMENT FO8APR70 

* SISTA TAT * 
* JMQVE INSTRUCTIONS/ * 
* SISTA TIIT AAAS IT * 
TEI AK OK OC OK AK OK OK KK OKC iE KE OC IE IC IE EK OK OC OK OK OK OK OIC OI NE OK OK IK OK AE KE EK OE i Ne OE OK OC OK OK OK OE OK XC OK OK OK IC OC Oe OK OK OC KK EK i OK ok 
* * 
* THE MOVE INSTRUCTIONS WE®LLE LCOK AT ARE: * 
* O MVI MQVE IMMEDIATE * 
* O MVC MOVE CHARACTER * 
* * 
* LET®*S LOOK AT WHAT A MVI WILL DO FOR US: * 
* K 
MVI SWITCH,X®FF® PLACE X*®FFY IN STORAGE LOCATION "SWITCH * 

* * 
BC 15,MOVE BRANCH AROUND CONSTANTS. ** 

SWITCH DC Xx* Oo! * 
* x 
WEAK A I A A AE AR OK 2K OK KK A OK OK OK AIK OK AE AK EK EK OE Oe EOS OC OIE OK OC ic OO OK OK OK SE OK OK OK OIE AIC OE RK OK OK OS AK OK AE KOK OIC OIE OK IK OK Ok eK OK OK AK OK 
* K 
* LOCATION *SWITCH' SHOULD NOW CONTAIN FF. * 
* *K 
* LET®*S NOW TAKE THE FF AT LOCATIGN *SWITCH' AND MOVE IT IN ** 
* STGRAGE TO LOCATION *READ®. *K 
* * 
MEK AE IK Ne ois SK A AK 2 eS AIS AIK OE KE OE AE OK OK OE OK OK OK OC DIR IE OKC OIC IK BIS SK OK OK OI OK IE OK OE OK SE SI OK OK OK OE 2K AE OK OE SIC OK OK OE I OIC OE I OE OK OE AE OE OE OK oe OK 
* *%*K 
MOVE MVC READ,SWITCH BOTH "¥READ® AND SWITCH SHGULD CONTAIN * 
* FF. x 
* * 
BC 15,DUMP BRANCH AROUND CONSTANT. oe 

x * 
READ CC X#OO! * 
* *K 
DUMP DC H# CC * 
** * 
* bd 
* THE FOLLOWING DUMP HAS BOTH FREAD® AND SWITCH CIRCLED..... 2K 
* * 


ste ate vy ste ole 


FE SOK I TE aK I RR OK aK ak akc aK akc aK ak ak ake keke ak ac ak ag ak ik aft ak 


PAGE 


le 


9/16/70 


00034700 
00034800 
00034900 


00035100 
00035200 
06035300 
00035400 
00035500 
00035600 


000357CO © 


00035800 
00C35900 
00036000 
00036100 
000 36 200 
00036300 
00036400 
00036500 
00036600 
00036700 
000 36800 
00036900 
00037000 
00037100 
00037200 
00037306 


00037400 
00037500 
00037600 
00037700 
G0037800 
O0C0379C0 
00038000 


CU038100 
0G038200 
00038300 
00038400 
00038500 
00038600 
00038700 
00038800 


6L 


FeP. REGS» 00.00000C CCCCCOOC 00.00CCCC OCA0D0NC 00.000000 00000000 00.000000 O00000CC 

REGS 0-7 00000050 OQOOO6E7F8 CCOCOOLC 00000020 00000001 00000000 00000000 00000001 

REGS 8-15 6FO063822 COQ00C0CO OODSE TBO COOBETFS 60063A22 OOO6ETBO 00002170 O0063C0E 

000000 OCO000000 O0000020C FOFOF2C0 SCC6EDI9O 00063820 00002A18 01040080 B0O03ZAFFE FF, eee e eee DD Ze cece eccccveccsccccce® 
000020 FF150003 BFO63860 FFI50001 7F 063878 CCOOFFOO O0000000 FF040234 JDOLB2ZO0N Keer e cence ccec cc eccecsvececcccescee® 
000040 40027000 50CC0000 40001590 00002120 588EO09CO 00071248 00040000 ODDD02ZTCO *F auccece woecreecececccscrcvessee® 
000060 00040000 O00003E€6 OCC4C0CO OC00030A OCO00000 BODOCAGB8 O0040000 DODDOZZE Kee ecccesccsecrccccccccscsessese® 

ry 

063820 058058F0 8 226D2019F CCC EOOE 47F C8010 OTFES 820R802A1832 4840802€ 17554350 Fe eee eKe Dee ee Oeeeceeeesee soeeee® 
063840 80204165 OO0047TFe BO2C0000 OCODNNOL 8B9200004D8£600020 89303004 BB500OLF Ke ec ce ee De cece crcc esr sccccccesecee™® 
063860 92FF8046 «Tr oso4aN(r)0c02 Co 80528046 4708054 (19500000 47FO8060 FLOQOODOND Kee e ee Dew eeKe rence eevee seeleeleeo® 
063880 0000D203 805B805A O04 7FO 8CT6F1F2 F3C40000 DOQ000000 F2338072 B06TO0D0D Fe eKece ee eee De pe LA3D cece cele cevee o® 
0638A0 47F08C86 00000000 F3338082 8C720000 4TFOSOAE FBEF3ZF2ZFL C4000000 ODDDDDND Ke Ceowcene Zee eee eee eo B321ID coon ee eX 
0638C0 Ooo00000 ANNCOOCC COCODOCO 00000000 F27T480A6 8092F3 77 BODEBOAG DODD4STFO Foc ccrececcecvccelecsccrdeccseecel® 
0638E0 80E05B20 68202020 68202021 4B202003 5749297TC ODDD0D00N DADDDDOND DODD DOND Keven vecercccvccceccsesscsesexX 
063900 OO000D20C 80D280C0 DECC8CD2 8CCDOO0N0N 925€20C0 47FOS0FC 00091775 GCOO0U20E. te. Kewkiice Kiaswcces ee Cosse ese <Ka% 
063920 80D280C0 DEOC80D2 80FE0000 924C80C0 411080DC D20C8002 80CODFOC 80D2812A *.Kece ee KeGene cece e eK eo eKewveckKe o * 
063940 061C0925B 10000000 47F08134 00002567 5CO000000 OOLCD2Z0C 80D280C0 DFOCBOD2 Fesweeeee eDe ce cvevcceeekKeckKeseeeK* 
063960 812FO061C 925B1000 00004110 OOFF4410 BLI5447FO B815A9N200 BI581LFOO DO00G1L2Z0  Fecw rece cer ce cece seeOecccccessece® 
063980 00C14420 81604780 81724770 81769500 B17CC100 415000BC 00004130 00044150 Ne ceecccceccccccehecevcccveces eX 
0639A0 00134450 818847FC 81924360 818CFI1F2 F3F4F500 OOOODCOS BIODEBLAB 47FOBIB4E  Feeee eee De eee ec elA3s45cccececceeDe o®* 
0639C0 07030101 09080409 O3000A09 C€C8070605 04030201 O0000000 DCO681CO BICASTFO Ke ccwer ce ccccccercccvsecesccccscee(* 
0639E0 81D60704 02050809 00010306 FFFEFDFC FBFAFOF8 F7F6F5F4 OOO0DDOS BLlES6B81LFO  FeDe cece cree eee eee SE lO54e eee eWeo 0% 
063A00 415081E6 47FO81FA Of090E08 CSC30104 0301001C 00000000 ODODDN0DNN DOODODCOT Fee eWe Cee cece ce ceccccccevccseceecee 
063A20 8206820E 47408216 01040607 00010305 C5000502 OO5B0000 41308206 00004110 Kee eee eccecc ccc eccscevceseseces eX 
063A40 OOZ200A0D 47F09084 00063D0E D00447F0 Q9OECDOOC O5CO004FO O7004110 COLOOSLL Keeeee Concer ec ee De vee ce eCeevevee eX 
064000 oooo00000 ocacccoc cccoocac cccco000 CQN000000 00004000 94000250 OOTINDONO Kee cce cer ccc cccccccsvee sevecevese® 


02 


LOC OBJECT CODE ADDR1i ADDR2 


000058 47FO 8060 O0C062 


OOCO5C Fl 


00005D 90600000 


STMT 


390 
391 
392 
a9 3 
394 
395 
396 
397 


3.99 


401 


403 


405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 


SOURCE STATEMENT , FO8APRT0 
*ESSESHSSESHESHHESHSSESSHSSHSESESES QUESTION 1.2 S$H$HHHSFHEHHFHHSHFEHHSHEHSHSHHHHHHHSHSF 
*$ ‘ $ 
* $ $ 
* $ $ 
*§ GIVEN THE FOLLOWING: $ 
*$ $ 

BC 15ysMVC BRANCH AROUND CONSTANTS $ 
*$ $ 
A DC Cras $ 
* § $ 
B CC x*c000C0008 : $ 
* $ $ 
*$ WRITE THE MVC INSTRUCTION THAT WILL FILL LOCATION *B* WITH L'S $ 
*§ FROM LOCATION fA. $ 
* $ $ 
KGESHSHESHLHSHHHFSHFEHEHSHLHHSHHHHHSHSEESHSSSSLHSSHFEFSHHHHHLFHHFHFHEEHFSHHESHHHFHHHHFEHHH HS 
* $ $ 
*$ $ 
* $ $ 
* $ $ 
* ¢ $ 
ZKESSSSSLHHSHHSHFSHSHHSHSHESHHSHSSHHHHFSHFSHSHFHGHHHFHGHFHSHESHSHHSHSHSHHHHEHFHHHSHHHHSHHS 
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9/16/70 


00039000 


~00039100 


00039 200 
00039300 
000394C0O- 
00039500 
00039600 
00039 700 


00039900 


00040100 


00040300 


00040500 
0C0406C00 
00040700 
00040800 
00040900 
00041000 
00041100 
00041200 
00041300 
00041400 
00041500 


LZ 


LOC OBJECT CODE ADDK1 ADDR2 


000061 OC 
000062 D203 8056 805A 90005D O00G5C 
000068 O0C00 


STMT 


418 
419 
420 
421 


423 
424 
425 
426 
427 
428 
429 


431 


SOURCE STATEMENT FO8APR70 
SSS SSSSSS 5 S>SS8=25 S253 S2==5== ANSWER 2.2 S238 3SS$SS> 335-5 >5>=SS>=SSSS>25 
*= THE ANSWER COULD RESEMBLE THE FOLLOWING MVC 
MVC MVC Ba A OR POSSIBLY......MVC BC 404A 

DC Hece* 
*= LET'S LOOK AT A DUMP ON THE FULLOWING PAGE WHICH HAS THE FQUR 
ae BYTES AT *B' CIRCLED... 


Nig ei wha laahawe «ee Oe ow es eM eetece TO PACK AND WNP AGIs 6S Se etaeies a: 6 ae ea we eee er ee eS 


+ 
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0004180C 
00041900 
00042000 
00042100 


00042300 
00042400 
00042500 
00042600 
00042700 
00042800 
00042900 


00043100 


FeP. REGS. 00.000000 C0000000 00.ccoccc cOQdd0CcCC 00.000000 00000000 00.cdocccCC ANQOCOOCO 
REGS 0-7 00000050 OOO6E7F8 00000010 00000020 00000001 00000000 00000000 00000001 
REGS 8-15 6F063822 CCCOCCCC OQOO6E7BO OOOGE TF 8 60063A22 OOO6ETEO 00002170 O0063D0E 
000000 00000000 0000020C FOFCF2CO0 5006ED90 00063820 O000ZA18 01040080 8003BAFFE Fee c ewe ee D0Qe cece crc cccrcccevsvee® 
000020 FF150003 7F0E€3878 FFI5COC1l 7FC6388A OQOOOFFOO OODD0000 FF040130 ROOLBO00G Keeccewec er ecervccccccsccsessccceeX® 
000040 40001598 5000000C 400014C0 00002120 588CB5CO 00071248 00049000 DOD0D2ZCO  *€ eeceese weer vecsanveresscsecevser® 
000060 00040000 00000366 00040000 CGCC030A 00000000 OCODDTCAGB ODDN4000DN DODDOZZE = Keewcccceccveccccccccrvcccescccser 
063820 O58058FO 8226D201 FOOO800E 47FC8C10 OTFE5820 802A1832 4840802C 17554350 eee De eK eDe re eDe cc cccccrce coves o® 
063840 8020416 OOOC47FQO 8C2C0000 OCOO00001 89200004 8C600020 89303004 A8B5000 LER *. cc cee ec Cece cc cccccnccsccccsccce ok 
063860 92FF8046 47FC8048 FFOOD200 80528046 47F—08054 FFOOO000 47F08060 Keer ee Doe aeKeccveeQsrcccveeCeoellll* 
063880 0D203 805B805A OOCC47F0O 8076F1F2 F3C40000 00000000 F233807T2 B06BCODDD0 F1leKeeece see De el 23D cccccel2eccceso® 
0638A0 4171F08086 00000000 F3338082 e@&C720000 4TFOSOAE FRF3ZF2F1 C4000000 DONDDDNND Ke Oe eee ee devev cee e Oe o B221D wesc cee® 
0638C0 0cog0000d 00000000 ONdDOCCC CCO00000 F2T4ROAG BOI2ZFATT BODEBOAG DODO4TFO Feecceccececscceslenseersecccccces l* 
0638E0 80E05B20 6B202020 68202021 48202003 5749297C 00009000 DODDDD0N DODDDDNND Kec ccercccccv ev sceccccsccccvseccssccer 
063900 OO000D20C 80D280C0 DEOC80D2 80CD0000 S25C80CO 47FOBOFC O009177T5 4COODZ0C Fe eK eK cee eK orc cveseeVevccvcce oK o% 
063920 80D280C0 DEOC80D2 80FE0CCO 924080C0 411C80D0C D20C80D02 8B80CODFOC B80D2812N  FeKe cee eK bone eve eeeKe eKececekKe o% 
063940 0610925B 10000000 47FC8134 OC002567 5CO00000 OOLCDZ0C B8OD2Z80CO CFOCBOD2 Kec cece ee Dn eee encvcce cK eeKe cee oK* 
063960 812F0610 925B1000 00004110 OCFF4410 B1I5447FO B15A9200 BLOBLFOO OO0041L 20 Fe cc er cccrcccccccccelCeccveccccceoX® 
063980 00014420 816C4780 81724770 €17695C0 RLTCC1LOO 41L5000PC 00004130 00044150 Fe Ne weer ccccccccccehvvvccvveccceer 
0639A0 00134450 818847F0O 81924360 818CFI1F2 F3F4F500 OOOOCCOD BSIPERIAB 47FOB1B4 Fee cc eee Dee eee el O24 vcccccvcsec o%® 
0639C0 07030101 09080409 O3000A09 08070605 04030201 O0000000 DCO6R1CO BICA4TFO Ke cc ccc ccccvccccccveccccecsecccl* 
0639E0 81D60704 020508C9 COC10306 FFFEFDFC FBFAFSF8 FIF6F5F4 QO00DDNOI BLEGBILFO Fe De ce cece cece rece ee SETES4 oo ne We 0% 
063A00 415081E6 47FO81FA C7C906C8 CSC30104 O301901C 9009000000 O0000000 OODOCLOT Fee eWe Dew vne sc cncccccesccsccccees ox 
063A20 B8206820E 47408216 01040E07 0C01 0305 05000502 OO5B0000 413208206 QODD04L1LO Fee cee cece vccecescsccsscccccceveX® 
063 A40 OCOZ00A0D 47FC9084 00062D0E DCC447F0 S9OECDOOC O5COO4FO 07004110 COLOOSILIL Fence eCocccceeeeDeccceereleoesecccce*® 
S 064000 0000C000 900000000 00000000 OCCO0000 CO000000 00004000 94000250 OOTIDDND Fer cceseececcccscccvccs seveccee o® 


4 


PAGE 15 
LOC OBJECT CODE ADDR1L ADDR2 = STMT SQURCE STATEMENT © FO8APR70 9/16/70 
435 * * 00043500 
436 * GTLTLTIAATTT STATS TTI TS * 00043600 
437 * /PACK AND UNPACK INSTRUCTIONS/ * 00043700 
438 * SUTOTTTMOL TMT TTT LITT * 00043800 
GQ] ERASE EK AE OK OK EK KOK AS KOK KKK KKK P A C K AN D UN P A C K RRR KK RK KKK 6 OO044100 
442 * * 00044200 
443 * THE PACK AND UNPACK(UNPK) INSTRUCTIONS PROVIDE A MEANS OF. CHANGING * 00044300 
444 %* THE FORMAT CF DATA WHILE IN STORAGE. * 00044400 
445 * * 00044500 
446 * * 00044600 
447 * THE PACK INSTRUCTION CHANGES THE FORMAT OF THE SECOND UPERAND FROM * 00044700 
448 * ZONED DECIMAL TO PACKED DECIMAL AND PLACES THE RESULT IN THE * 00044800 
449 * FIRST OQPERAND LOCATIONe cee e nc ccccce ee WATCHeeecceccrcces * 00044900 
45G * * 00045000 
OOOO06A 47FO0 86076 00078 451 BC 15,PACK * 00045100 
452 * * 00045200 
COOO6GE FIF2F3C4 453 ZONE Dg Z2'1234* FIRST I NEED SOMETHING TU PACK..T*'LL ASK THE * 0004530C 
454 * ASSEMBLER TQ BUILD A ZONED DECIMAL NUMBER. * 00045400 
900072 0000 
000074 00000000 455 PACT DC Prec? * 00045500 
456 * ; * 00045600 
900078 F233 8072 8C6C BCOT4 DOVEE 457 PACK PACK PACT(4),ZQGNE(4) * OCO04579C 
458 * | * Q0045800 
OOO007E 0000 459 DC AeOOs * GO0C45900 
460 *LOCATION *PACT* SHOULD NOW CONTAIN THE PACKED DECIMAL EQUIVALENT OF * 0G046000 
461 * FIF2F3C4. * OO00461C0 
462 * * 90046200 
463 * LET'S GQ INTG STORAGE AND TAKE A LOOK ...- * 0G0046 300 
464 * ON THE FOLLOWING DUMP LOCATION *ZONE® AND *PACT® ARE BOTH CIRCLED. * 00046400 
465 * THEN ITS ON TO THE UNPACKweoees * Q0046500 
466 * * Q0046600 
46¢ * * 00046700 


i) 
4.6 8 OC ICI IC I ECCI ICR ROG OIC ICI GK ACK IO IOI Ia AAC i ak lak ak i ask ak kak ace ok 00046 800 


ee 


F.P. REGS. 00.00000C CCCCCOOC CO.CCCCCO 0000000C 00.0C000C 00000000 00.000000 00000000 
REGS 0-7 00000050 0006E7F8 CONCCCIC C0000020 00000001 00000000 00000000 00000001 
REGS 8-15 6F063822 00000000 OCC6E7RO COO6ETF8 60063A22 QOO06ETBO 00002170 00062D0E 
000000 00000000 0000020C FOFCF2C0 5006ED90 000638200000 2418" 01040080 -SO03AFFE Soneecce. 002s ese iecateceueeeweeee® 
000020 FF150003 7F06388A FF150001 7F0638A0 GOOOFF00 00900000 FFO040134 BOOLTF6O Secures sc cva wc ves see es sceseweecs es? 
000040 40001598 OCCCOO0C 40001676 00002120 BOGE4DC0 COO TI248 00040000" 000002 Oo wis badsn. cd sae tase shee dee we eam 
000060 00040000 00000366 CCC40000 0C00030A GU00C 000: OOO0CKSS: 00040000- 00000226: Fadiaddduvacwewr eae eeasiss ene sweet 
063820 058058FO 8226D201 FOCO800E 47F C8010 O7FES 820PR02A1832 48408020 17554350 Ke eeDeeKeOeeecOecccccecece sececck 
063840 80204165 000047FO g02cocoo ccccoool 89200004480600020 89303004 BB5000LF FercceecQecceccccccccccccssccvsvcct 
063860 92FF8046 47FC8048 FFOOD200 &C528C46 4TEQROS4TEFOOO00G 47F08060 FLFLFLFL Fe ce ee Once eKeceseeOovecvecQecllll# 
063880 F100D203 805B805A O00047FO eCTqFE LF 2 Zowe F3C4000040001234CI]F2338072 B06CO000 *LeKececeeee Dee l2BDeccaca2ecceee et 
0638A0 47FO08C86 00000000 F3338082 80720000 4TFOBOAE F8F3FZF1L C4000000 D00000000 ¥. OeeceeeBevecce cc 0e oB321D eveece oF 
0638C0 00000000 ococ000c D0K000CO 0C000000 P2TEGOAG BOOZ EITT BOIESOAG: CO004TEO! Soe Untawetwewsieleuseed coseurs a0 
0638 E0 80E05B20 68202020 6B8202C21 48202003 BIGOZILE 00000000  CO00000O0 00000000 Heutie su wtih vee Gadsaubansecand oo 
C63900 0000D20C 80D280C0 DECC80D2 sccDC000 925C80C0 47TEO80FC O00GLT75 4COO0D20C SacksakewsseKaave dws aw Oe sec ceeeKa® 
063920 80D280CO0 DEOC80D2 80F6C00C 924C80C0 AVLOS00C O26C80D2 B0CODFOC 80020128. *sKeseu.K i 6w es weuseeKusKiwexe Kas 
063940 0610925B 100C0000 47F08134 00002567 BCOCO000 OC PE H20C- BO DZ60CO DFOCEOD2~ “fs io odie acOeswesinds s ann KenKew eo * 
063960 812F0E10 925B1000 00004110 OCFF4410 81544760 SIS AI200: B15E 1FO0 00004120: He iiicwdseceswssewsinsOscacacaculeca® 
063980 00C14420 816C478C 81724770 81769500 817 (C100. 4150008 00004120 00044150: +. Ase. nasaw cwiewesacheeeeea ws tee see 
0639 A0 00134450 818847FO 8162436C 818CF1F2 F3E4F500 OO0ODCO9 BIDEBLAB 4TFOBLB4 Xeveee ee Once ee el 2345 ace scccce ele oF 
0639C0 07030101 09080409 03C00A09 08070605 66030201 06000000 HCO68ECO CICASTEO- Kecace cosees wissen cae eeasececasO* 
0639E0 81060704 02050809 00010306 FFFEFDFC FBFAF9FS8 ETF6F5F4 OOOODDOO B1ECBLFO KeDececececccc sce sSE 1654 eeeceWe OF 
063A00 41I5081E6 47FO81FA 07090608 09030104 G20 L00LC 00000900 00900000: C0000D0T “Fac Ws 0s csewanscuseccaoesseaumwest 
063A20 8206820E 47408216 01040607 00010305 §5000502 005 E0000: 41308206 CO004LIC Bitaeu so hewdaeacestetswouswaesa® 
063A40 OO200A0D 47F09084 OC063D0E DCC447F0 SOECDO0G -OSCO04FO 079004110 COLO0ST1: *issccOswavewews Cwwdacaw Ces aeawac* 
© 064000 00000000 00000000 coccocco ccco0000 HOOOCO0O 00904000: 64000250: 00790000) Hic Gar tassercasevet das. cheese cae? 


OBJECT CODE ADDRI ADDR2 


000080 47F0O 8086 


C00084 00000000 
900088 F333 8082 8072 00084 COOT4S 


NO 
* O0O0008E 9000 


STMT 


471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
435 
4.86 
487 
488 
489 


490 »* 


491 
492 
493 
494 
495 
496 
497 
498 
499 
500 


3 
4 


Hou He 


% % Ht 


HX 4% 


% i 


% HH He ae 


3% tO 


SOURCE STATEMENT FO8APR 7/0 


4 
% 
x 
¢ 
ta 
iv 
¢ 


OF THE DATA AT THE SECOND 
ZINED DECIMAL AND PLACES 


THE UNPK INSTRUCTION CHANGES THE FORMAT 
OPERAND LOCATIQN FROM PACKED DECIMAL TO 
THE RESULT IN THE FIRST QPERAND LOCATICNec cee nccvecscccve 


NOW WE®LL SEE WHAT THE UNPK INSTRUCTIGN WILL DO TO THE DATA WE JUST 


x 

PACKED INTO LOCATION *PACTS..eLET*'S UNPACK THE DATA AT PACT? INTO * 

A LOCATION CALLED "UNPACT*®...-AND HERE WE GOUecece cc ccccee * 
IT MIGHT BE A WEE BIT CONFUSING BUT YGU CAN MAKE IT. xe 

BC 155 UNPAK BRANCH AROUND CONSTANTS aK 

*K 

CIO EI IO ROI GI I IOI IC ok ak i ai ai ok ak ak ae 2k ai a 2c aR ok ag ok 2g ok ok ak 2k 2 ake a IK a akc a aka 2k I kak aK 2g ak ak as 2k 
PACT DC Froot x 
UNPAK UNPK UNPACT(4),PACT(4) LCOCATIOQN "UNPACT® SHOULD NOW CUNTAIN * 
THE ZONED DECIMAL EQUIVALENT OF 1234C * 

DC H*O00" THIS CAUSES A DUMP. * 

x 

LET'S TAKE ANOTHER CORE OUMP AND CHECK [IT UOUT.'UNPACT® IS CERCLED. * 
TUNPACT* SHQCULD =FI1F2ZF3C4 AND IT DOESc ccecee * 
* 

*x 

BOI CK OCI IOI I IR CII OI EI CII I I II AK IOI a aI ak aI ak ak ok ak kc a ai afc ak fg ak afc a af afc at akc ak ok oie ak ok of 2 


9/16/70 


00047100 
00047200 
00047300 
00047400 
00047500 
00047600 
0004770C 
00047800 
000479006 
00048000 
00048100 
00048200 
00048300 
00048400 
00048500 
00048600 
00048700 
00048800 
00048900 
00049000 
00049100 
00049200 
00049 300 
00049400 
00049500 
00049600 
00049 700 
00049800 
00049900 
00050000 


F.P. REGS. 00.000000 00000000 00.0CCCCC 00000000 00.000000 00000000 00.00000C 00000000 
REGS 0-7 00000050 COO6ETF8 00000010 00000020 00000001 00000000 00000000 00000001 
REGS 8-15 €F063822 C0000000 0006E7B0 O0006E7F8 60063A22 0006E7BO 00002170 00063D0E 
000000 00000000 0000020C FOFCF2C0O 5006ED90 00063820 OCO0ZA1G: O1040080 BOOSAFFE oic0ssee 002s. anewsswecese-vicu eect 
000020 FF150003 7F0638A0 FF150001 7F0638B0 OOO0FFO0 00000000 FF4 70130 80012938 -F2sivices see ceased otas sanscen aaa c® 
000040 40001598 50000000 400016CC 00002120 SBGAL2CO (000 (124800040000 C0G00200: = asceceu cismenet-dacseudeseese ay 
000060 00040000 00000366 00040000 CCCCO30A COC00000” COCO CAGE 00040000 CO000226. #iaaicevinwdsseseud ad tewastese oust 
063820 05805 8F0Y82260201 FOOO800E 47F 08010 O7FE5820 802A1832 4840802C 17554350 see OQeeK alesse sOrecccscccee srevcek 
063840 BO2D416£pO0CC47FC 8C2C0000 00000001 89200004 80600020 89303004 BB5000LF XssceeeeOeeccsccrccccencccccceve ck 
063860 9 2FF8046447F 08048 FFCOD200 8C528046 4TFO8C54 FFO00000 47FO8060 FLFIFIFL %eeeee Dee eeKececeeCoseceesCesllLI*® 
063880 F100D2037805B805A O00C47FO 8076F1F2 F3C40000 0001234C F2338072 BO6CODD0 1K eeeee ene 0e el 23D eccccc2ecccceck 
0638A0 4 7FO8O086W/FIF 2F3C4]F 3338082 8&C720000 4TFOSOAE F8F3F2F1 C4000000 00000000 *.0..123D3B.eee eee eee B321Deccene o¥ 
0638C0 00000000 00000000 00000000 cccco000 F2T480A6 8092F377 BODEBOAE OOOO4TFO Kecscecacccccccsclesccedeccccecs 0% 
0638E0 80£05B20 68202020 68202021 48202003 51492 97C, 00000000 00000000-00000000: Hic sciscd-seccaiicacg cosas avenes ena 
063900 0000D20C 80D280CC DECC 80D2 80cD0000 925CB80CO 47FOBOFC 00091775 4COOD20C Ke eKecKessscKesceveeccOescccveck o% 
063920 80D280CO0 DEOC80D2 80F60C00 924C80C0 411080DC D2Z0C80D2 SOCOLFOC B0D2812A FeKsseseK bene soceeeKacKaceccKke oF 
063940 0610925B 10000000 47FC8134 00002567 SCOO0000. “OOLCOZ0C BOD280 CO EFOCROD2~ -Piceiie sick aw Octere od.0:6,.0-e tvs 6K oe acorns SK 
063960 812F0610 92581000 00004110 OCFF4410 BI5447F0 815A9200 81581F00 00004120  Fosieancw oawessaede ve Osscanecdecns® 
063980 00C14420 816C4780 81724770 &1769500 Bi 70C1007 415000BC 00004150) 00044150. Busca ntcciaienis«thivasuunsweaws © 
0639 A0 00134450 818847FO 81924360 S18CFIF2  'F3F4F500 OOOOLCOD B1OEBIAB 47F0B1B4 Xeceee ee Oecec cel 2245 a vccccccce le ok 
0639C0 07030101 09080409 03C00A09 08070605 G4030201 O0000000 BCOGB8ICO. BICAGTEO. Aecs.cwdsncwsrewuw saniaaesicas cncaseOe 
0639E0 81060704 02050809 00010306 FFFEFDFC FRFAFOFR FTF6F5F4 OOOOLLOD BLEORIFO FsOeecec cscs cece eee IB TES4 eee ee We 0k 
063A00 415081E6 47FOBIFA O7C9C6C8B C9030104 O40100KE -COC00000- 00000000: 0000TLOT: “Hau sWs0 se ssvadwinaseeeeeaaeesaesse® 
063A20 8206820E 47408216 01040607 00010305 05000502). 00580000 241308206 CO004110, Ra cise: cus oueasuee cenwSe we odancce* 
063A40 OC200A0D 47F09084 00063DCE DC0447F0 SOECDO0C O5C004FO O1004110 COL0CSTL: SocraeOscsedecs Ontsaces Cra iescas® 

B 064000 00000000 00000000 00C00000 occcoo00 0C000000'-00004000-94000 256 100790000: Soices.csduees Reuse wounes Gaeeeue eee 


Le 


PAGE 17 
LOC OBJECT CODE ADDR1L ADDR2 STMT SOURCE STATEMENT FOSAPRTO 9/16/70 
502 *$$$$$$$$$$$$$$$$$$$$$ QUESTION 1.3 S$$S$$S$SSSSS$S$$$$$$$S$SS$S$$$$$$HH$$S 00050200 
503 *$ $ 00050300 
504 * $ 00050400 
505 *$ NOW ONE FOR YOU..eceee $ 00050500 
506 *$ $ 00050600 
507 *$ GIVEN THE FOLLOWING: $ 00050700 
000090 47FO 80AE - 900B0 = 508 BC 15,DOIT BRANCHES AROUND THE CONSTANTS. $ 00050800 
509 *$ $ 00050900 
000094 F8F3F2F1C4 511 CC DC 2* 83214! THIS GIVES US THE ZONED DECIMAL $ 00051100 
513 *$ EQUIVALENT OF 83214cee. $ 06051300 
514 *$ $ 00051400 
515 *$ $ 00051500 
000099 00000000060000 
0000A0 0000000000000000 517 DD DC D'00! $ 00051700 
519 *$ $ 00051900 
0000A8 0000000000000000 521 EE DC D'Gor $ 00052100 
523 *$ | $ 06052300 
524 *$ WRITE THE SEQUENCE OF INSTRUCTIONS THAT WILL PLACE "CC® IN "EE*  $ 00052400 
525 *$ PACKED DECIMAL,THEN UNPACK "EE" INTO LOCATION 'DD'... $ 06052500 
526 *$ $ 060526C0 
527 *$$$$$$$$$$$$$$$$5$$$$$H PLACE ANSWER HERE $$$$5$$$$$$$$$5$$$$$$$$$$$$$ 00052700 
528 *$ $ 00052800 
529 *$ $ 00052900 
530 *$ $ 00053000 
531 *$ $¢ 00053100 
532 *¢$ $ 00053200 
533 KESHSHEHHSSHSHSHSHSHSSHEHSHHHHSHSHSHHSHEHFHSSHESHFHHSHHHS ESL FEHSHEHSHSHLHHEHFLSSHHHSSHHSEES$S OVO5S3300 


PAGE 18 

LOC OBJECT CODE ADDR1 ANDDR2 STMT SOURCE STATEMENT FO8APR70 9/16/70 
526° *S]SsSsSS SS 2]sSSSSSSsSSSS=s== ANSWER: aS SSS esa asSeeesese = SSeS sS SS Ses== 0005353600 

537 *= = 00053700 

538 *= = 00053800 

539 *= HERE*S ONE POSSIBLE SOLUTION. cc cece cc cced = 00053900 

540 *= = 00054000 

541 *= = 00054100 

QO000BO F274 8G0A6 8C92 OGOA8 00094 542 DOIT PACK EE(8),CC(5) THIS wILL PUT PACKED DECIMAL IN LOCATION = 00054200 
543 *= MEE 2/5 mie es = 00054300 

544 *= = 00054400 

0000B6 F377 809E 8CA6 ODOOAD OODDA8 545 UNPK DD(8),EE(8) THIS WILL UNPACK *EE® INTO LOCATION *#DD*. = 00054500 
546 *= = 00054600 

547 *= = 00054700 

OOOOBC 0000 548 DC He O* THIS wILt GIVE US A DUMP TQ GAZE UPON = 00054800 
549 *= = 00054900 

550 *= LET'S LOQK AT LOCATIONS *DD' AND "EE® ON THE NEXT PAGE.e = 00055000 

551 *= = 00055100 

552 *= = 00055200 


553° *e=SSa 5 S55 S 55 SS ] SS SS 2S SS = S$ SS SS SS Sa a Sa a SS Sa Se a SS Se ee SSS SS SSS SS Sa SS SS S=S== 00055400 


555 RRR RRR ON TO THE BIGGER AND BETTER EDIT INSTRUCTIONS ****%%*eXX = QD0055500 


FP. REGS. 00.00000C cCCCCOCC CC.CCCCCC 00000006 0c0.000000 00000000 00.000000 o00c0c00 
REGS 0-7 00000050 OO006E7F8 CO000001C 00000020 00090001 00000000 00000000 00000001 
REGS 8-15 6F063822 COQ000000 OCO6E7BC COO6ETFS 60063A22 0006E7B0 00002170 000630CE 
000000 00000000 0000020C FOFOF2CC 5006ED90 O6063820 OOOO2AIS G1lO400R0 SO0SAPEE: Fo.c2cin cw O02s ewdenseeatdacssccase® 
000020 FF150003 7F0638B0 FF150001 7F0638DE OCOOPFOO 00000000: FF470240- 800 12936: Faviciainccwa-w swe 5 eewinie wins we aiersciew els’ o* 
000040 40001598 OCO00000C 40CC167C 00002120 S8880TCO 000711246 00040000" COO002CU: © .cincets sue wise wine Poses we ecesccs® 
000060 00040000 0000C3&6 COC4CCCC CCCO030A DOOO0000 0000CKGS: CO040000 00000226 “Fess iudsscicaueassieeewese wexeen ses” 
063820 058058FO 8226D201 FOOCROOE 47FC8010 OTFES820 BO2ZA1832 48408020 175594350 “Fis Osi Kw Oen ee Oseveeedcane. sivweee* 
063840 80204165 000047FO 802C0000 CCC00001 89200004 60600020: 89303004. BESOOOLE: Fai. ccs aO snwowsesiveesseeasccaneae® 
063860 92FFR046 47FC8048 FFOOD200 8C528046 47F08054 FFO00000 47FO8060 FIFIFIFL eee eeCocecKe cece cOvececeeCeslllI¥ 
063880 F1000203 805B805A 000047F0 8076F1F2 F3040000.,0001234C-.F 2338072 BUGCO000 Flekiwcsceese Os 61220 ses 04 oP vaae vce? 
0638A0 9) 47F08086 FIF2F3C4 F3338082 8C720000 EE 47FOS0AE F8F3FZFL C4000000 00000000 *.0..123D3..0 eee oOo eB321Ds woe ne o® 
0638C0 F27480A6 8092F377 BO9EBOA6 OOOO4TFO *O00B321Deseeecce2encesdeceveee ol¥ 
0638E0 80E05B20 68202020 6B202021 48202003 5749291C 00000000 00000000" 00000000" -*s-cwsuseedesw awe suawies deesne cies s¥ 
063900 0000D20C 800280C0 DECC80D2 80CD0000 S25(C00C0 4 TRORUEC WO0GL TTS 4CUCD20G Sidhu cKawseeK ou acueaes Cove miae eh o% 
063920 80D280CO DECC80D2 80F6C000 924C80CO G11 O80DC D20CROD2 BOCODFOC BOD2Z812AN  FeKeeeseK abese cecceeKesKsccceke ok 
063940 0610925B 10000000 47F 08134 00002567 50000000 “001COZ0C SOD280CO DFOCS8002. Bivcecs sea iwsawsoanees haa Koae tak® 
063960 812FO0E1C S25B1000 00004110 OOFF4410 B15447F0 81589200 B1581F00 00004120 Fe ccccccnvccccccesceOscccsccssceet 
063980 00014420 816C4780 8172477C #1769500 G170C, 100. 4150008C. 000046130 00044150: #.As ius decieewa-on cea Awe wens sarees? 
0639A0 00134450 818847F0 81924360 818CF1F2 F3F4E500 O000NCO9 819E81A8 4TFOBIB4 Xeee cece Denes ol2345 cece ce cence o¥® 
0639C0 07030101 0908040 03000A0S 08070605 04030201 00000000 DCO6B81CO BICA4TFEO Fevececccccccccccccesesesecees ss 0% 
0639E0 81060704 02C50809 00010306 FFFEFDFC FRFAFOF8 FTF6OF5F4 O000DD0S B1EGB1FO FeO ecececcccc eee ee TETO54 ee ee ee 0 
063A00 G415081E€ 47FC8LFA 07090608 05030104 H3010016 00000000 C0000000 C000DC0T Susy Wal0s cn esc ccedadeeeaniewe ene saet 
063A20 8206820E 474C8&216 C104C607 00010305 €5000502--005 80000 41306206 00004110: is.c 4.0. cciaaaciesies sewer sae naaee® 
063A40 00200A0D 47F0SC84 00063DCE D00447F0 SOECDOOC. O5C004F0 07004110 COLOO5ITT “Fic is0wswsees ss Oss een es 0 swe vee s® 

8 064000 00000000 00000000 ceccoccd 00000000 60000000" G0004000 94000250 00190000 Hissidcucdwicnwseeeeeedss: aateseanc® 


L0C OBJECT CODE ADDR1 ADDR2 


OOOOBE OOOE2 
0000C2 
0000C 3 
0000C 8 

w 0000C9 
OO0O0CC 


0000CD 


47FO 80E0 
5B 
206B202020 
6B 

202021 

4B 

2020 


035749297C 
o0dd000000G000U0N 
0000000000 


OOO0CF 
O00CD4 
OOO0O0DC 


00 
D20C 80D2 80CU 000D4 O000C2 


QOOOE1 
OCOOE2 
OOOOE8 DEOC 80D2 80CD 000D4 OOOCF 


QOOOOEE 0000 


STMT 


557 
558 
559 


561 
562 
563 
564 
565 
566 
567 
568 
509 
510 
571 
om 
573 
574 
575 
576 
577 
578 
579 
5 80 
581 
5 82 
583 
5 84 
5 85 
5 86 
587 
5 88 
589 
590 


591 
92 
593 
594 
595 
396 
294 
598 


99 
600 
601 
602 
603 
604 
605 


SOURCE STATEMENT 


* VIII ATTA TITAS 
* 7ZEDIT,EDIT AND MARK INSTRUCTIONS/ 
* VITA TIT IITIATI 
Akos: «oT OH EF MAGNIFICENT EDT Raa ak Xe ak ok ok a ok ok sak ok ok 
* e e e e e e e e e if N S T R U C T I O N e @ e e e e e e e 
*K 
* THE FORMAT OF THE DATA SPECIFIED BY THE SECOND OPERAND IS CHANGED 
* FROM PACKED TC ZONED DECIMAL AND IS MODIFIED UNDER CONTROL OF A 
* PATTERN POINTED TO BY THE FIRST OPERAND.THE EDITED RESULT 
* REPLACES THE PATTERN. 
Ak a tokokok doko tome LETES TRY ONE cc cc co UK 2222 RK He aK ok oe a ae a i aK ak ok a ok 
*K SINCE EVERYONE IS INTERESTED IN MONEY WELLE USE A PATTERN WITH A 
** $ IN IT. 
* 
BC 15,EDITIT BRANCHES AROQUND CONSTANTS. 
PATTERN DC C*$? 
DC X'§' 2068202020! CONTAINS DIGIT SELECTORS AND A COMMA 
DC c',! ANOTHER COMMA 
DC X'* 202021! DIGIT SELECTORS AND A SIGNIFICANCE 
DC C8." STARTER. A DECIMAL PCINT 
DC X'2C2C! MORE DIGIT SELECTORS. 
* THE PATTERN LOOKS LIKE THIS:$ 5 9 ___ ia ae 
x AND THATS A BIG NUMBER, 
* WHY DONT I.BUILD A NUMBER TO EDIT? 
MONEY DC P#§35749297' THE RULES SAY IT MUST BE PACKED DECIMAL 
IMAGE DC Xb13" 00" 


IF wE*RE RIGHT AND IT SUSPECT WE AREsAFTER THE EDIT INSTRUCTION 
IS EXECUTED LOCATION tIMAGE® WILL CONTAIN THE FOLLOWING: 


5 B5B5BF3F5F 76BF4F9F2Z4BF OFT 
*PRINTS $$$357,492.9T78 


se ae Ht 3e tae 


$$$357,492.97 A TIDY SUM AY WHAT 


% 


EDITIT MVC IMAGE(13)+PATTERN WETLE WORK IN LUCATION *IMAGE® SO WE 
a CAN SAVE THE PATTERN FOR LATER USE. 

ED IMAGE(13)+sMONEY 
LET US PEEK AT A DUMP. 


OG. HE Oo" 


se Ht 


FO8APR70 


H ot 2% HH H 3 3 4t MH OH OH 


% x 


% 4% 


oe eee a eva ae 


Ht 4 


% 4 HO 
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00055700 
00055800 
00055900 


00056100 
00056200 
C0056300 
00056400 
00056500 
00056600 
00056700 
00056800 
00056900 
Q0G057000 
00057100 
00057200 
06057300 
00057400 
00057500 
00057600 
COO57790 
00057800 
00057900 
00058C00 
00658100 
09058200 
00058300 
00058400 
00058500 
QC 058600 
COU58/00 
Q0005880C 
C0058900 
00059000 


QC05910C 
00059200 
YOCG59300 
C0059400 
00059500 
CU059600 
OCO59700 
CCO59B0C 


CQU5S990C 
COV6O000 
COC6C 100 
GOU60200 
C0060 3006 
0G06040C0 
O000605CC 


Le 


00000000 


F.P. REGS. 00.000000 00000000 00.000000 occcoccc. 00.000000 00000000 00.000CCC 00000000 

REGS 0-7 00000050 OCO6E7TF8 00000010 00000020 00000001 00000000 00000000 00000001 

REGS 8-15 6F063822 COCOCOCC CCCEE7TBO O006E7F8 60C63A22 0006E7BO 00002170 00063D0E 

000000 00000000 0000020C FOFCF2C0 5006ED90 00063820 00002A18 01040080 BO0ZAFFE *eseceeesO02ecccccccccccvecessee ek 
000020 FF150003 TFO638DE FF150001 &6F063910 QOOUFFOO 00000000: FE040130 S0001106. %ieiinedeinecinsicece Sais wsivewescieuel® 
000040 40001598 0C000000 4000167C 0C002120 58879CCO: 00071248.00040000 000002TO * wisccae wed anvcincenrs cucweeeaacca® 
000060 0004C000 00000366 00040000 0000030A 00000000 OOOOCAGS 60040000 00000226 “fies sciiwevescecvaeecca ved cane ca e® 
06 3820 058058F0O 82260201 FOOO800E 47F08010 OTFE5820 802A1832 4840802C 17554350 *eeeCe Ke OeeesOenccsccscee concn ek 
063840 80204165 00C047FO 802C0000 cccooodl 89200004,8C600020 89303004 BB5Q00LF *eeeee ee Oneeeecceececscccecseeee ct 
063860 92FF8046 47FC8048 FFCOD200 8C528046 47F 08054 qyFFO00000 47FO8060 FLFIFIFL *.25 Osco eKeeeeeeCoseeeeeCoellll* 
063880 F1000203 8058805A 000047FO &C76F1F2 F3C4000040001234C F2338072 B806CO000 ¥#1eKecce eee Oe eL2BD aces ce2eccceee® 
0638 A0 47FO8086 FIF2F3C4 F3338082 28C72000C0 4TFOBOAEPZ FS F3FZFL C4000000 00000000 ¥.0..123D3 e000 oe Oe oe P321D one end 
0638C0 FOFOFOF8 F3F2F1IC4 00000000 0083214C F27480A6€8092F377 BODEBOAG OOD04TEO *O008321D sce ccceQeccesdecveveeel® 
0638E0 80E05B20 6B2C2020 68202021 48202003 ete cr cis ae ECON His. GisGwiebe eee Soe aweecew to 1e492 6 Se 
063900  [FYpoD20C 80D280C0 DECC80D2 80CD0000 . 925C80CO 4TFOBOFC OO09TTTS 4COOD20C *TeKeeKe see Kec cece ee Coccccee cK o® 
063920 80D280CO DECC80D2 80F60COC 924080CO ~~ 411080DC D20CROD2 BOCODFOC B00D2812A FeKece eK boven cece cKecKecveeKke o% 
063940 0610925B 10000000 47F 08134 0C002567 5C000000--O01CO20C ‘S0D280CO DFOCEO02 *iwee as. ca Osc saeasewa ae Kee Keae-en KS 
063960  812F0610 92581000 00004110 OOFF4410 SES44-7FO 61549200" 81581600 00004120  #sviccieswarcseuedasaaeCe ss eeuaenean 
063980 0CC14420 816C4780 81724770 £1769500 B17 CCLOO 41500 08C 00004130: -00044150. “Ks A. aces sina s00i5s 60 shcie ce cece saea® 
0639A0 00134450 818847FO 81924360 B18CFIF2 (F3F4F500 OOD0DCO9 B19EB1AB 4TFOBIB4 eeswree Desc eel 2345 ccccccceee le ok 
0639CO 07030101 090804CS 03C00A09 08070605 04030201 00000000. DCOGSLCO.BECAGTEO So. sincsans'en so ais oa ene eeu nese O* 
0639E0 81060704 02050809 COC103C6 FFFEFDFC FBFAFOF8 FTFOF5F4 OOOODLOD BLEGB1FO Fe Oececec cece cee ee S8TES4 ee we chs 0* 
063A00 415081E6 47FO81FA 07090608 05030104 03.01001C 00000000 00000000 O00ODDO? i. we We On ecadrewaisecenince eas eeeeae® 
063A20 8206820E 47408216 01040607 0C010305 05000502 00580000 41308206 00004110 *.ecee ceccccccccc cece ccec scence ck 
063A40 00200A0D 47FC9084 000632D0E D0C447F 0 SGOECDOOC O5CO04FO OT00F1I0-CO100STY “Fic de cccadnad se Ocesewe Os ssaceen® 
064000 00000000. 00000000 00000000 OO000000 00004000 9400025) 00790000: #ei duis etaidicusieeesss aeecaneae® 


LOC OBJECT CODE ADDRI ADDPR2 
OOOO0FO 925C 80CO0 uoo0C2 
OOOOF4 47FO 80FC OOOFE 
OOOOF8 006917754C 
QOOOFD 00 


OOOOFE D20C 80D2 80C0 OCOD4 OGCC2 
000104 DEOC 8C0D2 &0F6 GOOCD4 OCGOFS8 


ce 


STMT 


608 
60S 
610 
611 
612 
613 
614 


615 
616 
él7 
618 
619 
620 
621 
622 
623 
624 
625 
626 


SOURCE STATEMENT FOBAPRTO 


*ESHESHSSSSHSSHSSFH$ESHSS$HSSES QUESTION 1.4 HSEFSHFHFSHHHSHSHHSHHEFSHFHHHHSHHHHHHHHHS 
*§ $ 
*§ $ 
*$ GIVEN THE FOLLOWING INSTRUCTION STREAM: $ 

MVI PATTERN,CEx! $ 

BC 15,EDPROB AROUND CONSTANTS $ 
MANUMBER DC PL5*917754" MY MAN NUMBER~ISN'*'T If PRETTY? $ 
EDPROB MVC IMAGE(13),PATTERN WELL USE THE SAME PATTERN... EXCEPT § 

FQ) IMAGE(13),+MANUMBER FOR THE §*"*IN POSITION UNO. cee. $ 
* § | $ 
* $ $ 
*$ WHAT WILL LOCATION ! IMAGES LOOK LIKE AFTER THE EDIT IS EXECUTED??7?$ 
*§ $ 
XPESSSHSHESHSSSHSHEHSHSHHEHSHHHHHHHSHHFHHSHHHSHEHFSHHHFHHHHHHHHHHHHHHHHHHHHFHHHHHHHHSS 
*$ $ 
* $ $ 
* $ $ 
*$ $ 


XSSHSHSESHEHSHSSSHSSHSHSHSHSHSHFSHSHHHFSHSHHEHSHEFSHEHFSHHEHSHSSHSHESHHSFSHEFHEFSHHHHHSHESHEHHHHHSHSSHS 
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00060800 
00060900 
00061000 
00061100 
00061200 
00061300 
00061400 


00061500 
00061600 
00061700 
00061800 
00061900 
00062000 
00062100 
00062200 
00062300 
00062400 
00062500 
00062600 


LOC OBJECT CODE ADDR1 ADDR2 STMT 


eZe 
629 
630 
631 
632 
633 


COOLOA 0060 639 


ce 


SOURCE STATEMENT FO8APRT0 
Kates trsstst sess esse sts esses ANSWER 14464 ==s=SsSsS2ss2=5===S5==$S2s=>=-==S=>= 
*= HOW ABOUT RK EKI, 107.54 = 
x= ANOTHER ANSWER IS 5C5SCSCSCSCFS6BFLFTFT4BF5F4 = 
= eococcccoecesedtt FHE SECTION IN THE STUDENT TEXT ON EDIT IF Yau = 
*= ARE STILL A TEENEY BIT FAL Y> é6:a0e Wea ae Oe © oe alee = 
*= LET'S LOOK AT LOCATION *=IMAGE* IN THE FOLLOWING CORE DUMP TO BE= 

DC H*e OO# SURE. = 
x= THE EDMK IS NEXT. = 
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00062800 
00062900 
00063000 
00063100 
00063200 
00063300 
00063400 
00063500 
00063600 
00063700 
00063800 
00063900 
00064000 
00064100 


F.P. REGS. 00.000000 00000000 CO0.cCCCCO 00000000 00.000000 000000900 00.000000 00000000 

REGS 0-7 00000050 O006E7F8 OO00CODIC C0000020 00000001 00000000 00000000 00000001 

REGS 8-15 6F063822 00000000 OOC6ETBC OO06E7F8 60063A22 OO006ETBO 00002170 00063D0E 

000000 00000000 0000020C FOFOF2C0 5006ED90 00063820 00002A18 01040080 B003AFFE %evccccneD02ecccccccccccccsccceeee® 
000020 FF150003 6F063910 FF150001 6F06392C OOOOFFOO 00000000 FFO40130 B8001800E *eccccccccccccccccccccccccccecesek 
000040 40001598 OCCO000C 4000167C 00002120 5 8862FCO 00071248 00040000 000002CO * seccece cocccccccccccccscccccs ck 
000060 00040000 00000366 00C40000 00C0030A ©0000000 0000CA6S8: 00040000 00000226 Bice binuteiawudsinasotsicavanccewca® 
063820 058058FO 8226D201 FCOO800E 47F 08010 O7FE5820.802A1832 4840802C 17554350 see Oe eKe Dene cOeccccccccce soeccck 
063840 80204165 000047FO 802C0000 Cccooodl 892000042L80600020 89303004 BRSOOOLF XsssecesOeccccccccccccccccecccccck 
063860 92FF8046 47F08048 FFO0D200 8C528046 47F08054MFF000000 47F08060 FIFIEIFL XeceesQeeceKecece sOvesececCsellll* 
063880 F100D203 805B805A 000047FO 8076F1F2 F3C64000040001234C F2338072 806C0000 ¥leKececccecOeeL23Decccccdeucceceké 
0638 A0 47FO08086 F1F2F3C4 F3338C82 80720000 47F 08 OAEGFRFSF2FI C4000000 00000000 *.0..123D3 000000 e Cee 8321D ecee ve ck 
0638C0 FOFOFOF8 F3F2F1C4 OOCO0CCO 0083214C F27480A6) 8092F377_ BO09EB0A6 OODO4TED. *O0OB321De cece acc2ececsdecceees s0® 
0638E0 80E05C20 6B202020 68202021 48202003 5749297 MSCSCACSC SCFOOBFL FIFI4EFSI Mui ably d oceleebure seam aeakareGel tte 
063900 ~ [F4pon20c 80D280C0 DECC 80D2 eccDcocd 925CB0CO 4TFOROFC 00091775 4COOD20C *4eKecKececcKecccccccslCecccceceke¥ 
063920 80D280CO DEOC80D2 80F60000 924C80C0 411080DC D20C8002 BO0CODFOC 80D2812A *eKececcKebece coccccKecKeccecKke ok 
063940 0€10925B 1CCCO000 47F08134 00002567 5COCOO000 COLCO2Z0C BODZ60C0 DFOCBOD2 Fisk is neues Occ ceca saan nak oulsccaa KE 
063960 812F0610 925B100C 000C4110 OOFF4410 B15447F0 815A9200 B15B1F00 00004120 *ececcccccccccccccccCascccvcccee ct 
063980 00014420 816C4780 8172477C 81769500 B1LTOC100 415000BC 00004130: 00044150" i Ae ccc lw ecco vec osNesieweinensweea® 
0639 A0 00134450 818847F0 81924360 818CFLF2 F3F4F50C OO00DCO9 BIDEBLAB 47FOB1BS Kecec eee Oeeeec elZ 345 vvacccceceQae® 
0639CO0 07030101 09080409 03000A09 C8070605 G4030201- 00000000 DC0601CO BICKGTEO* Syaciieba sce Viceeesacaceek cane ecO# 
0639E0 81D60704 02050809 00010306 FFFEFDFC FBFAFSFS8 FTFOF5SF4 O000DD09 BLEGBLFO FeOece ccc cece cece ee SETE54 ee ee eWe OF 
063A00 415081E6 47FO81FA 070690608 09030104 C301L001C 00000000 00000000 OOOODDOT *.ceWeOeccccccccccvecccccccccece ok 
063A20 8206820F 474C8216 01040607 00010305 C5000502 O05B0000 41308206 00004110 *eccee cocecccccccvcccccccceccce ek 
063A40 O00200A0D 47F0S084 00C63DCE DCC447F0 SOECDCOC CSCOO4FO' 07004110 COL005S1L. Sisco 6Osne esa so Onde sic dale sone wee 
064000 00000000 00000000 oocCo0000 ccc00000 00000000: 00004000°94000250 WOT90000. Sasiceedetasssbue teedce: Baciweend® 
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRTO 9/16/70 
643 ***** THE FAMOUS "EDIT AND MAR K! ek FORO IOI 00064300 

644 * * 00064400 

645 * * 00064500 

646 * | * 00064600 

647 * O T'*M SURE YOU NOTICED IN THE EXAMPLES OF THE EDIT INSTRUCTION * 00064700 

648 * THAT IF WE DIDN'T HAVE ENOUGH SIGNIFICANT DIGITS TO FILL THE * 00064800 

649 * PATTERN WE USED THE CHARACTER AT THE LEFT MOST POSITION GF THE * 00064900 

650 x PATTERN AS A FILL CHARACTER($,*).THIS CAN GET A LITTLE MESSY. * 00065000 

651 * THE ANSWER TG YOUR EXTRA DOLLAR SIGN PROBLEMS IS THE 'E 0 M K*  * 00065100 

652 * NOT ONLY WILL THIS LITTLE GEM DO ALL THAT THE "EDIT WILL, BUT * 00065200 

653 x IT WILL DO SG MUCH MORE......sNAMELY PROVIDING YOU THE USER WITH * 00065300 

654 * THE ADORESS OF THE LEFT MOST SIGNIFICANT DIGIT IN THE PATTERN * 00065400 

655 * AFTER EDITING.THIS ADDRESS IS LOCATED IN REGISTER ONE.BY A * 00065500 

656 * SIMPLE FLICK OF THE WRIST ITS THEN A SIMPLE MATTER TO STUFF ONLY * 00065600 

657 * ONE $ OR * IN THE EDITED NUMBER.SINCE GONE EXAMPLE IS WORTH 00065700 

658 * 10,000 BYTES(2500 WORDS OR PICTURE/4)LET US LOOK...* 00065800 

659 * * 00065900 

C6 OR MARK AK AE AE AE AK NE OE A AE OK IK 2 OK OS OK OC AC OR OC AE AK EC IC OC IC 3K OE AC IC OK AE AE AS OO I SIS I OK IS ICS OS 2 i KR AK OK KOKA aK KK EKK 60066000 

661 * * 00066100 

662 * WHY DON'T WE USE THE SAME *PATTERN' WE USED IN THE EDIT EXAMPLES * 00066200 

663 * BUT FIRST I*LlL GET RIO OF THE LEFTMOST CHARACTER (*) AND MAKE IT* C0066300 

664 * A "BLANK" ..000e6eABRA CADABRAcceccceces * 00066406 

665 * * 06066500 

00010C 9240 80CO 000C2 666 MVI  PATTERNyC# * "PATTERN' IS NOW.... 9 9 ___e__ * ~(00066600 
62 667 * * 00066700 
000110 4110 80DC QOODE 668 LA L,IMAGE+10 JUST TO BE ON THE SAFE SIDE.IF THE NUMBER * 00066800 
669 * 1S TOO SMALL "EDMK" WON'T RETURN THE * 00066900 

670 * ADDRESS IN REGISTER ONE.C( THE X#21L*WE * €0067000 

671 * PLACED IN *PATTERN'IS CALLED A * 00067100 

672 * "SIGNIFICANCE STARTER'.IF THE MOST * 00067200 

673 * SIGNIFICANT DIGIT GF THE NUMBER TO BE * 96067300 

674 * EDITED FALLS ON OR TO THE LEFT SF THIS * 00067400 

675 * "SIGNIFICANCE STARTER*AN ADDRESS IS * 00067500 

676 * RETURNED IN REGISTER GNE.IF THE MOST * 00067600 

677 * SIGNIFICANT DIGIT OF THE NUMBER TO BE ¥* O0C677C0 

678 * EDITED FALLS TO THE RIGHT OF THE * 00067800 

679 * "SIGNIFICANCE STARTER*® IN THE PATTERNyTHE*® 00067900 

680 * ADDRESS WON'T BE RETURNED IN REG.1) * 00068900 

681 * * 00068100 

BBO RRA AIK EE OK OK I I AE OC AE BK OE OI AK AE EE OK OK BS A OK OE OS AIK IS OK OE IS AC I AS A OI A OO OK OK OK 2G IS oR aK I KK RK aK RRR 6OOC68200 

683 * * 00068300 

000114 D20C 80D2 8GCO COO0D4 000C2 684 MVC IMAGE(13),PATTERN * 00068400 
COOLLA DFOC 8CD2 812A 000D4 0012C 685 EDMK IMAGE(13),CASH * 00068560 
686 * * 00068600 

687 * * 00068760 

6 BB RAK OKIE AK AE EE FE A OE RE DIE AE RE AE AS FE AE AE AE AI OCS OIE OE A CA OE FE AE OE IS AE EO OI AE OE ISI OO OI SISK AE OK OK XE OK AK OK OK ISK AK Kk «6OOO6B8 RCO 


LOC 


000120 


000122 
000126 
000128 
00012C 


OBJECT CODE 


0610 


925B 1000 
0000 

47FO 8134 
0900025675C 


ADOR1 


00000 


ADDR2 


0C136 


STMT 


ool 
692 
693 
694 
695 
696 
697 
698 
699 
TCO 
701 
102 
7103 
104 
C5 
706 
107 
708 
€O9 
710 
711 
712 
713 
114 


SCURCE STATEMENT FO8APRTO 
BICC COICO GE RI RK OI RII I Ia IE I gi I kk ok ke fea ak ok ak afc ak ak akc a ak ak aie ok ak akc atk ake ak ofeak ac ae ok 
* 
* * 
* % 
* O REGISTER ONE SHOULD NCW CONTAIN THE ADDRESS OF THE *2* IN LOCATION* 
x MUMAGE ¢.iwaeia as eee x 
oe * 

BCTR 1lyC THIS SUBTRACTS 1 FROM REGISTER UNE,AND DUESN'T x 
x BRANCH 0s cares x 
* * 
* QO REGISTER GNE NOW POINTS CNE POSITION TO THE LEFT OF THE *2* IN * 
xk LOCATION *IMAGE!. * 

MVI OC1),C*S* WEFLL PUT A *$* IN IMAGE * 

DG H*CO" LET US EXAMINE A DUMP OF COREsecccccecs x 

BC 15,EDMKQUES AROUND 'CASH® * 
CASH DC PL5'25675° x 
* * 
* * 
* O WE NOW HAVE $256. 75(5BF2F5F66BFTF5)—A MERE PITTANCE=IN LOCATION ¥* 
x ‘IMAGE’. | x 
* * 
x Liki degaeees EDS HAVE A LOUKsai'sa0.y ewetiueuw ee aaesis * 
* * 


FOC ICO I CII I ICI OI ROI IO I a I kok ak kak ak ak a ofc ak ait ale ak a ok ok ak a oi a OK ak ok a io ak kc oe 
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00069100 
00069200 
00069300 
00069400 
00069500 
00069600 
00069700 
00069800 
00069900 
00070000 
00070100 
00070200 
00070300 
00070400 
00070500 
00070600 
00070700 
00070800 
00070900 
00071000 
00071100 
00071200 
00071300 
00071400 


FeP. REGS. 00.00000C O0CON000 00.0000C0 CCOCOCeCC 00.000000 90000000 00.000000 oo0000C0 
REGS 0-7 00000050 CC0638FA 00000010 00000020 00000001 90900000 00000000 00000001 
REGS 8-15 6F063822 COCCCCCO OOO6ET7TBO OOO6ETFS 60063A22 COO6ETPO 00002170 00063D0E 
000000 00000000 0000020C FOFCF2CC 5C06EDS90 00063820 CO002A18 01040080 B003AFFE Feccweee O02 ccecccceccesccccscce® 
000020 FF150003 6F06392C FF150001 6F 063948 QOOOFFOC 00000000 FFO40230 80018276 Feccvccvccccccccccccvcccccescseeek® 
000040 40001598 O0C000000 400016C0 OCcc2120 588503CO 00071248 00040000 000002CO  * cecceee cocccrcccccccccccevcccc® 
000060 00040000 00000366 00C4C000 000C030A CCOCOO0O QODDCAEB DO040000 DODDO2Z2ZE *eeeeeccceveccccccccccccsccvvcce o& 
063820 O58058FO 82260201 FOCOBOOE 47F 08010 OTFE5820 802A1832 4840802C 17554350 Fee eOe Ke CoceelCeccccccceee coves ek 
063840 802D4165& 000047FC 8C2C0000 00000001 89200004! 8C600020 89303004 BB5SOCOLF FeccceceDeeewecccccceccccccscccs oF 
063860 92FF8046 47F08048 FFCCD200 8C528046 47F08054"FFO00000 47FO8060 FLFELFIFL %eeeesOeeecKeseceeCosssses0selll1* 
063880 F100D203 805B805A O00047F0 8076F1F2 F3C40000%0001234C F2338072 B806CO000 1K ecee cree De el23Decccce2eccceee® 
0638A0 47F08086 FIF ZF3C4 F3338C82 8&C720000 4TFOSOAETFEF3ZF2FIL C4000000 COOCCOOD 20. . 1L23DA cece eee Oe e ES21ID sees eee ¥ 
0638C0 FOFOFOF8 F3F2F1C4 O000C00O 0083214C F27T480A6)8092F377 BODEBOASH DD004TFO *00OB3B21De eee cece 2eeecereccceeecl* 
0638E0 8CE04020 68202020 68202021 48202003 57492 57040404 040-ZO0405BF EF SFEABET) oer eee eee ee 0256.7% 
063900 (E5oon20c 800280C0 DECC8OD2 8CCD0000 925C80CO 47TFOBOFC DO09LTTS 4COOD20C *5. Ke cKecceeKeccccvceeleecscceek o% 
063920 80D280C0 DEOC80D2 80F60000 924C80C0 411080DC D20C80D2 B80CODFOC B80D2812A  FeKewceeKebeee coer eekKe cKeweeeKe o® 
063940 06109258 10000000 47FC8134 00002567 5COO0000 OOLCD2Z0C BOD2Z80CO CFOCBOD2 Fe ecce see cDevccvccescecKe kena eo K* 
063960 812F061C 92581000 00004110 CCFF4410 815447FO 815A9200 B15B1F00 00004120 Force caccccce cece ceelecesececese oF 
063980 00014420 816C4780 81724770 81769500 BLTCCLOO 41L5000BC 00004130 O00441 50 Fede cecccccnccceceehncvcevccccce oF 
0639A0 00134450 818847FO 81924360 818CFLF2 F3F4F500 OOO0CCO9 BIOEBLAB 4TFOBIB4 Fecec eee Cove e eel 23245 ccc vccccce(e o® 
0639C0 07030101 09080409 O3C00A0S C8070605 04030201 O0000000 DCOGB1CO BLCA4TFO Fececcccccccccevccccccccsccccce alk 
0639E0 81D60704 020508C9 C0C10306 FFFEFDFC FBFAFOF8 FYF6F5F4 OODOLLO9 BLEOBIFO FeO cece ccc ecc cee ee IB TO54 eee eWo0* 
063A00 415081E6 47FO81FA O7C90EC8 CSC3C104 O301001C O0000000 00000000 OODOLCOT Fee eWeOeeccccccccccccccccccrvess ok 
063A20 8206820E 47408216 01040607 00010305 C5000502 005B0000 41308206 D0004110 eeeee soccccccercccccccsvesecccet 
063A40 CCZ200A0D 47F09084 00063DCE DCC447F0 QOECDOOC O5CO04FO 07004110 COLOOSIL Keee ee De ccce ee eeDe eve vveleveeseee® 

8 064000 00000000 O00CCCOC 00000000 00000000 OC000000 00004000 94000250 O0TIDNND Xeccccccacccccccccccccs covcccceek 


8 


LOC 


000131 


000136 


00013C 


000142 


000144 


000148 


OBJECT CODE ADDR1 ADDR2 


OO000COOILC 


D20C 80D2 80CO 900D4 000C2 
DFOC 8002 812F Cu0D4 00131 


0610 


925B 1000 OGO000 


0000 


STMT 


le 
118 
719 
720 
(21 
T22 
123 
124 
125 
126 
27 
128 
129 
130 
tal 
732 
133 
134 
£35 
136 
37 
138 
139 
140 
T41 
742 
143 
144 
145 


SOURCE STATEMENT FO8APR70 


*SSSSSSESSHSSSSSESSSSHEH$ESHS QUESTION 1.5 HHSHSHSLHSHSHSHFHSSSSLESFHESSHHHHHHSHHSSHSHF 
* § $ 
* $ $ 
*§$ GIVEN THE FOLLOWING: $ 
*§$ . $ 
LOOT DC PLSti" $ 
*$ $ 
EDMKQUES MVC IMAGE(13),PATTERN $ 
* $ $ 
*§ $ 
* $ $ 

EDMK I[MAGE(13),LO00T $ 
* $ $ 

BCTR 1,0 $ 
* $ $ 

MVI C(1l),C"s! $ 
*§$ $ 
*$ $ 
*$ WHAT WILL LOCATION "IMAGES CONTAIN AFTER THE PREVIOUS £ 
* $ INSTRUCTIGNS HAVE BEEN EXECUTED? ??7?22?? $ 
xg $ 

DC H* 06" HERE COMES A DUMP $ 
* $ $ 
*¥SESHSSSHSSSESHESSHHFSSIFHEHHSSHEHSHHSHESFHSSHSHHSLSSFHLESHEFSHFHSHEHHFEFHHHFFGHESHSSGF 
* $ $ 
*$ 7 $ 
*$ $ 
* $ $ 


FSESSSSHSESHSSSESHSSHSSERSSHSSSHSSSSHSFSSSHFSESHSSHSHSHSHSHHFSE HSH SFL DHSFESHSHFSESSSS 
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00071700 
00071800 
00071900 
00072000 
00072100 
00072200 
06072300 
00072400 
00072500 
O0O0OC 72600 
00072700 
00072800 
00072900 
000730CC 
00073100 
00073290 
00C733C0 
0007340C 
OG90735C0 
00073600 
COC7T3700 
00073800 
OGCT39C0 
00074000 
00074100 
000742C0 
00074300 
00074400 
09074500 


6E 
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8BAPRTO 9/16/70 
7149 *ssersestsssesescesssescszzeez= ANSWER 1,5 s==eerersesrtse retest ses rests ezzae== 00074900 
750 *= | = 00075000 
151 %*= = 00075100 
152 *= HOW ABOUT $___ Ol THE DOLLAR SIGN IS NOT IMMEDIATELY TO THE = 00075200 
153 *= LEFT OF THE DECIMAL POINT. = 00075300 
154 *= = 00075400 
755 *= THINKING BACK I®*™ SURE YOU'LL REMEMBER THAT THE EDMK WILL NOT = 00075500 
156 *= RETURN AN ADDRESS IN REGISTER ONE ITF A SIGNIFICANT DIGIT IS NOT = 00075600 
(57 *= FOUND ON OR TO THE LEFT OF THE FSIGNIFICANCE STARTERPOX#'21)IN THE= 00075700 
158 *= PATTERN. REGISTER 2 HAS NOT IN ANY WAY BEEN CHANGED BY THIS = 00075800 
159 *= "Ee DM K® (NO SIGNIFICANT DIGIT). THE $ WAS PLACED WHERE EVER = 00075900 
160 *= REGISTER 1 HAPPENED TQ BE POINTING. = 00C76000 
161 *= T®'M SORRY TQ SAY, FOR OUR PURPOSES THIS ISN*T VERY SWELL»sTHAT*S = QOO0CT761C06 
762 *= WHY WE SHOULD HAVE LOADED REG.1 wITH THE ADDRESS GF THE DECIMAL = QGG76200 
(63 *= POINT FIRST cc cece cccccccccsves = 00076300 
164 *= = 00076400 
165 *= LET'S LCGK AT THE DUMP TQ BE SURE. = 0007650C 
166 *= = 00C76600 
767 * SSB Sees eSB rr HSS ST HSS SSS HH SSS SST SSS SSH SHS SS SHS SHH SSH HSS SSS SHS SSS SSS Hz==== OOCT4AIOC 


TTD KEEFE EEHEEE EERE EERE EEE EEE TEE EF EEE EAE EEE EEE EEE EEE EEE EEE HEHE eet eee teetetette+ © COCTTOCO 


T71 *+ + COO7TT1OO 
T72 + THAT CONCLUDES SECTION ONE CF THIS PROJECT. cece rec cere cecee + 00077200 
T1713 K+ + COO77300 
774 *+ GO NOTTFY YOUR INSTRUCTGR QF YOUR COMPLETION UF THIS SECTION BY + 00077400 
C75 %+ DISPLAYING THF *G RE E N#' ANSWER CUE. + COO77T500 
TT6 RR ee ee + GOOTTEOC 
TTT *+ + 00CTTT100 
T78 + ee cccccceseceeee THE EXECUTE INSTRUCTION LEADS OFF THE NEXT + CO0CT7800 
T7179 + SECTION« co ccc ssccescases + OCG?T7900 
180 *+ + 00078000 
TIL KEEFE EE EE EEE EEE EEE EEE EEE EEE EERE EEE EEE EEE EE EET EEE EE He tet eee eeteteeete tet COCTBICC 


F.P. RECS. 00.000000 O0000C00C CC.OCCOCO 00000000 00.000000 00000000 00.00000C 00000000 
REGS 0-7 00000050 000638F9 00C0001C 00000020 00000001 00000000 90000000 00000001 
REGS 8-15 6F063822 CCOO00CO OCO6E7RC COO6FT7F8 60062A22 O006ETRO 00002170 OCC63D0E 
000000 00000000 0000020C FOFOF2C0 5006ED90 00063820 00002A18 01040080 S8002AFFE *seeeeeesO02eccccccccnceseccsscack 
000020 FF150003 6F063948 FF150001 6F0E396A COOOFFOO 00000000 FFI150134 AFOG3IDOE Fiscccccccessccesscccesscccseses ck 
000040 40027058 S5OCCCOCC 40001590 00002120 588308C0 00071248 00040000 0000200: “F iswuwas. -aecarctneisiciclleisiaceis wisn etue® 
000060 00040000 00000366 OOC4CCOO 0000030A 00000000 NO00CA6S: 00040000 00000226 Siinsiss sce cnweinit sade eam owes ekueis® 
063820 O58058FO 8226D201 FCOCBOOE 47FC8010 OTFESA20 BOZAIS 32 28408020 17554350 Fein Oaks Ocist Oise viwesees Seance 
063840 80204165 000047FC 802C0000 ccCoccol 89200004 8C6CO020 89303004 BBSOCOLE “#ivecccsOswseeecmaseciavaeecovess o# 
063860 92FF8046 47F08048 FFOOD200 8&C528046 4 TFOBOSGLIFFOO0000 47FOB060 FIFIFIFL eee eeCacecKeseceeOneecceeCoellll* 
063880 F100D202 805B8C5A OO00C47F0 8076F1F2 F3C40COOM0001234C F2338072 BO6CODDD F1Ke cesses e Oe eLZ3Decesse2eveeee ot 
0638A0 47F08086 F1F2F3C4 F3338C82 8C720000 4 7F OB OAEGFEF3FZFL C4000000 00000000 ¥*.0..123D 3.00000 eo 00 eo B321D een ne ot 
0638CO FOFOFOF8 F2FZF1C4 OOCCCCCO 0C83214C F27480A5£8092F37%_ BOIEB0AG OOO04TFO *ODO8321Deeesecce2eesvedeccccee oO 
0638E0 80F04020 6B202020 68202021 48202003 5749297G{40404040 40524040 4O404BFO] *.. cescececccccecees : Ox 
063900 ~=f[FiJoop20c 80D280C0 DECC BCD2 B80cDOOCO 925C80CO 47FOROFC. OO09T TTS 4COOLZ0C LiKe. KiwuaeK osc cawes Cos ce seen Ke 
063920 800280CO DECC80D2 80F60000 $24C80C0 AVEOSODE D20CR8O D2 SO CODFEOG 80 02012N-. “He Kiss weK s60eis: oe. eeelek oeKawdaaksa* 
0639.40 0610925B 10000000 47F08134 00002567 5COCO000. 001 CN2 OC BO D280CO: CROC RODD. “hiavaee es crcin a0 oie wale G::0 erence KieeiKinveare ok * 
063960 812FO061C 925B10CC 00004110 OOFF4410 81544750 815A0200° C15SBLFOO Q0004120 Kees aaecie dae we eccae Ciwws cdecaew <* 
063980 00C14420 816C4780 8172477C &1769500 BITOCIDG 41 5000PC 00004190 000446150". Hihsiieuncedeaacewtulnecawanwes-eene® 
0639 A0 00134450 818847FO 81924360 818CF1F2 F3F4F500 OOO00DCO9 B19SEBIAB 47FOB1B4 Keeeee ce Oeceee olZ845 vac ccccece le oF 
0639C0 07030101 09080409 03000A0S C8C70605 64030201. 00000000: DE06S1CO BICASTFO: Fie wisnwecnau ssa se wiedvan ewaes'aO* 
0639E0 81060704 02050809 00010306 FFFEFDFC FBFAFOF8 FTF6F5F4 OOD0DDOS BLEGBIFO *€sOe ccc ccccce eee ce I8T654 5000 eWe 0% 
063A00 415081E6 47FC81FA 07C90608 09030104 O30 LOCTC -00000000:00000000 00000007: 4. cc WeDewiciss.c:c.dn5 0 5 oiere'awe bo Wale e* 
063A20 8206820E 474C821E O1C4C6C7 00010305 05000502 00520000°41308206. 00004110) Finsie seasecgnse suns ceae sso eeee® 
063 A40 00200A0D 47F09084 00C63D0E DC0447F0 9OECDO0C O5CO04F0 07004110 COLOOSL 1: Fine ie Oe vasewia ss Os ese es Cn ese nn s® 

8 064000 00000000 00000000 o00c00000 OC000000 00000600..00004000'-94000250 0790000. Sissi divs indeseeceiiaeie. Horkeswaa* 


Ly 
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LOC OBJECT CODE ADDRI ADUR2 STMT SOURCE STATEMENT FOBAPRIC 9/16/70 
185 * O007T8500 
186 * 00078600 
7187 * 00078700 
788 * BEAR I a A AK SCR ARC I 2 aK CCI BRC OR aK aK a aK 9K aI AC aC ICA a aK aK aK 2 00078800 
189 * * a“ 00078900 
790 * x SECTION x O007T9COC 
ee ‘e 3 x 00079100 
1392. * + a 00079200 
793 * OKC a SSI AAR IRR CA RR OK I ICS I aK aK a RC aK BK 2 IC IC KC aK kf 00079300 
794 * 00079400 


cv 


LOC OBJECT CODE ADDR1 ADDR2 STMT 


797 
198 
199 


801 
802 
803 
804 
805 
&06 
807 
808 
809 
81C 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
823 
829 
83C 
831 
832 
833 
834 
835 
836 
837 


SOURCE STATEMENT FO8APRT70 
co PITTI TITLTOTAT TAA * 
/THE EXECUTE INSTRUCTION/ a 
a PITTITTTATTT TATA | * 
3K OK aK KK OK OK KOK ok KK KK KORKK KK FX EF CGC Yo J ERASE AEA AE OK OK OOK A OE OKO A OK A ie OK AK AK AE OK Ax 
* x 
x * 
*O IN ORDER TO INVESTIGATE THE INNER WORKINGS OF THE EXECUTE * 
* INSTRUCTION,IT MIGHT BE A GOOD [DEA TQ FIRST DRAW A PICTURE OF * 
= THE CAST OF CHARACTERS AND HOW THEY RELATE. *K 
xx x 
* x*K 
Sa i ae a See Xx 
* | EX | REGX | X2 | B2 JLOCATIGN (02) | THE EXECUTE INSTRUCTION * 
x 7 ee wwe nn nnn en enn nnn nnn nnn ee * 
* ti 1 | ae * 
x 1 1 | (itt f 
* 1 ~==--> 1111 : 
* [P00 teen ene >Hi * 
* 7 VVVV == === eae * 
* tt LOCATIGN={ INST J 2227272? | XXXXXXXXXX] = 
* QQ a ee a ec worn nn nr rer 3s 
* 1] Ret+eteee4+] 5 * 
* VV mee ee eee em ret eee +tt+e+ttett * 
* REGISTERX= [| XXXXXXXXXXXXXXXXXKXKXKK 1] 2777727? | ** 
iia at eae cae Ae ens aa es a ae pitas x 
. 0 24 31 *x 
* x 


# 
m 
# 
t 
+ 
+ 


* FOCI IOI IO II IO IGE OK OK a I sok RoR I I I I aI a a Ifo ok ak OK oki a a ak ake ok ae ake ok 
wv. 


* * 
* QO THE EXECUTE INSTRUCTION CAUSES BITS 24-31 OF REGX(R1) TO BE GR®ED* 
+ WITH BITS 8-15 OF THE INSTRUCTION TO BE EXECUTED(LOCATION). . 
* THE INSTRUCTION AT "*LOCATION® IS THEN EXECUTED.THE OR*ING DOES * 
* NGT CHANGE EITHER THE CONTENTS GF THE REGISTER UR THE CONTENTS * 
* OF STORAGE.IF R1=0 (BITS 8-11 OF THE EXECUTE INSTRUCTION) ,NO * 
* PERMANENT MODIFICATION OF THE INSTRUCTION TQ BE EXECUTED 7 
* TAKES PLACE as 
* * 
os eesmaev028e0e208e2808086 64 WHY DON! T WE TRY AN EXAMPLE Saale ear ke ae a ee ee % 
* * 
eof ok ke ake oe ok ok ake ok 2c fe oe ks ic ai Xe Ke a Rte a a aR ke aK aft ac 2k akc a af ic ok aig aig 2k afc afc ac ake fe ake ak ake oie ak aie ok aie 2c ate oie a akc 2K aie 2k aig af akc fea ak ok 3 
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00079700 
00079800 
00079960 


CQO080100 
00080200 
00080300 
00080400 
00080500 
00080600 
OOC80OT00 
CO08080G 
00080900 
00081000 
00081100 
O00C81200 
00081300 
C008140C 
00081500 
00081600 
00081700 
00081800 
00081900 
OVG82CCO 
00082100 
O0C082200 
C0082 300 
00082400 
00082590 
00082600 
00082700 
007082800 
0C082900 
00083000 
00083100 
00083200 
00083300 
00083400 
00083500 
00083600 
00C83700 
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRT0 9/16/70 
B40 KKK ROKR KKK RRR KK KKK OF XK E CC U T CE EW. AM PEL E | RRR KR ROKR KK KKK KKK OOC8R4O00 
841 * | * 00084100 
842 * * 00084200 
843 * * 00084300 
00014A 4110 OOFF OOOFF 844 LA 1,X"FFE PUTS FF IN REGISTER 1 * 00084400 
845 % * 00084500 
O00014E 4410 8154 00156 846 EX 1,LOCATION * 00084600 
847 x * 00084700 
000152 47FO 815A O015C 848 BC 15,DUMPAWAY BRANCH AROUND CONSTANT * 00084800 
849 * * 00084900 
000156 9200 8158 OO15A 850 LOCATION MVI  PLACE,X*008 THE INSTRUCTION TO BE EXECUTED..... * 00085000 
: | 851 * * 00085100 
O00015A 1F 852 PLACE DC X'1Fe * 00085200 
853% * 00085300 
854 * QO THE X'FF* IN REG.1 WILL BE OR"ED INTO THE IMMEDIATE FIELD OF THE * 00085400 
855 * MVI.THE X*FE® WILL THEN BE MOVED INTO STORAGE LOCATION *PLACE** 00085506 
856 * * 00085600 
857 * * 00085700 

00015B 00 
00015C 0000 858 DUMPAWAY DC H!'00! * 00085800 
859 * | * 00085900 
860 * a@acaalET*S LOOK AT THE DUMP FOR EXAMPLE 1 WHICH FOLLOWSaddada * 00086090 
BOL ne ~- * 00086100 
862 * -----> '"LOCATION' IS CIRCLED TO PROVE THAT NO PERMANENT * CO0C86200 
863 * MODIFICATION OF THE INSTRUCTION EXECUTED TAKES PLACE. * 00086300 
864 * 00086400 
BED KR IKK K E K OK C 2K OK O E A SK RC FK OIS E O  A A OK K OK A OIK K IC K 2IS OIC K AR SS E K OIK 2IE AK OI E I O BK OK EO AC IS KA AR OK ROKR OK KK RK KOKK «=O CORB 6500 


FeP. REGS. 00.000000 cocccocdoc 00.000000 OCO00CCO 00.000000 90000000 00.00CCCC QOO0C0000 

REGS 0-7 00000050 CCOOCOFF 00000010 90000020 00000001 00000000 00000000 O0000001 

REGS 8-15 6F063822 CCOCCOCC CCC6E7RBO OOOGE 7F 8 60663 A22 OOO6ETEO 00002170 00063D0E 

000000 00000000 0000020C FOFOF2C0 5006ED90 00063820 O00002ZA18 01040080 B8003BAFFE cece eee oD Ze cere ceesccesevccscceX 
000020 FF150003 6FO0E396A FF15CO01 6F06397E OOOOFFOO 00000000 FF0401324 400LB09C Fee crc eccrccecreccccsccccces ever 
000040 40001598 OCCO0000 4000167C OC0C2120 58827ECO 00071248 00040000 ODDD02ZTO  * ceessee eoeeerccccvesesvcccsscce® 
000060 O0C04C000 00000366 00040000 000003 0A 000000900 OODOCAGB DO0040000 DODDOZZE Feeeceecccccccvesecessvcvesccs vee 
063820 O058058FO 82260201 FCOO8BO0E 47F08010 CTFE5820 802A1832 4840802C 17554350 ee eDe eK eCoceeDeeescsescce seovvee® 
063840 80204165 O0CO4/7FC sc2cccce cccooodl 89200004 80600020 89303004 BB500OLF *KeeceeeeDeeerecseccsscccccccccce eX 
063860 92FF8046 47F08048 FFOODZ00 80528046 47F08054 FFOON000 4TFOB060 FLIFLIFIFL  *c ce ee Dene ee Kev eee eOeee eee e Oe el LIIL* 
063880 F100D0203 805B8C5A O0CO4 IFO &CT6FLF2 F3C40000 0001234C F2338072 806CO000 ¥*1LeKecees eee De elZ2ADe cee ce2ocveec e*® 
06 38 A0 47FO08C86 FIF2F3C4 F3338082 ec?2ccco 4TFOBOAE F8FZF2F1l C400000C DODDD0NN *. 0. eL23DZ ec eee oo ee eo b321D eo ee ne o* 
0638C0 FOFOFOF8 F3F2F1C4& OOCO0000 0083214C F2T480A6 BOI2ZF3BTT{BOIEBOAG ODD04TFO *O00B321D. cee eee e2ecveedeccceee eo l* 
0638E0 80E04020 6B2C2020 68202021 48202003 5749297C 404040408 40584040 40404BFO *ee eeccececccccecsece ° 2 O* 
063900 F100D20C 80D280C0 DECC&OD2 &cCDO0000 925C80C0 47F080FC§00091775 4COODZ0C FL eKe eK occ eKeeveveeeeOececsee ck o% 
063920 80D280C0 DEOC80D2 &OFE0COCO 924080C0 411080DC D20C80D2T80CODFOC BOCZBL2ZAN = FeKewe ee Ke boe se coeceekKe oKeccecKe o% 
063940 0610925B 10000000 47F C8134 06002 56 tp) 5 og 2£900000 OOLCDZ0CYB80DZ80CO DFOCBOD2 Fe cece e ce eCorccccccsveekKecKecee ck* 
063960 812F0610 92581000 00004110 OCFF 4410 815447F0 BI5AQ200 B15§F RDO QOO00S120: %ss6s0-sG 65 ice seesaw wes ewes * 
063980 00€14420 816C4780 81724770 817695C0 8170C100 415000BC 9000FL30 00044150 Fe Ne wee cccce cece ehecccsccceccse® 
0639 A0 00134450 818847FO 81924360 818CFIF2 F3F4F500 OOOODCOO BIDEBILAB 47FOBIB4 = Feeece ee Deco ee el A345 vce ccccceeDc o% 
0639C0 07030101 0908040S C3CO0A09 08070605 C4030201 O0000000 DCOGB1LCO BICA4TFO Kec cccerccvcccccccccvcccsescces cl* 
0639E0 81060704 020£080S COC10306 FFFEFDFC FRFAFSF8 F7F6F5F4 OOOOCDOD BLEEBLFO FeO cece enc cc cee e ee S81O54 ec cee be O* 
063A00 415081E6 47FC081FA 07090608 C9C30104 03019001C 00000000 OODDD0NO DODODDOT Fe eeWe Oe eee vec ccccecceccscccceses eX 
063A20 8206820E 47408216 O0104CEC? CCO010305 05000502 O05B0000 4130820E DODD4ELIO Kee eee eecceeccccvevecscccccscecce® 
063A40 OOZ00A0D 47F09084 O0063D0E D00447F0 S9CECDOONC O5CO04FO 07004110 COLOO5SLL Freer ee Dec cece se eeDe cece eelecccces o% 
064000 occco000 00000C00 00000000 000009000 OCO00000 00004000 940090250 OO T9DD00 Feeccccrcccceccecccccee coesccese*® 


AXAPIPKE | 


LCC 


OOO15E 


000162 


000166 
O0016A 


a 
OOO16E 
000172 
000173 
000174 
000178 


OBJECT CODE 


OOC1 


816C 


8172 
8176 


8170 


OOBC 


ADPRIT ANDDRZ 


00172 


OOOBC 


STMT 


868 
869 
87C 
B71 
872 
873 
874 
875 
576 
877 
878 
879 
88C 
881 
882 
883 
884 
885 
8 86 
887 
888 
889 


89G 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 


SCURCE STATEMENT 


HM Fe Se He ae 


% 


3 


x 


COMPARE 


3t 
4 
3 


3 
4 
3 
3¢ 


Kee EF KX E C UT CE 


FO8APRTO 


ER AM PL E 2 


THIS EXAMPLE OF THE EXECUTE wILlL ALLOW FOR THE COMPARISON OF ONE 
BYTE IN A REGISTER AND ONE BYTE IN STORAGE. 


O ENCIDENTLY,THIS 


METHOD [IS THE ONLY WAY ONE BYTE OF A REGISTER 


MAY BE COMPARED TO ONE BYTE OF STORAGE WITHOUT USING A GREAT 
NUMBER OF INSTRUCTIONS. 


LA 


EX 


BE 
BNE 


CLI 


THING DC 


LA 


EXTRA DC 


MH HW He He OH He tt 


"THING! 


LOADS THE CHARACTER "A® INTO REG.2 
TO BE USED FOR COMPARING. 


2yCtAt 


29COMPARE 


EXT 

EXTKA THESE TWO TEST THE RESULTS OF COMPARISON. 
INSTRUCTION TO BE EXECUTED 

"THING£ ALSO CONTAINS "A REG.2="THING! 


THING, X? 00? 
Ctra? 


WE SHOULD BRANCH TO HERE AFTER THE CLI 
IS EXECUTED. THEN A DUMP WILL BE TAKEN. 


5+X"BC! 
H*OO8 


SHOULD EQUAL THE BYTE IN REG 2 WHEN THE EXECUTE INSTRUCTION 


IS PERFORMED.THE CLI WILL FIND THEM EQUAL AND WE SHOULD BRANCH 


TO "EXT*®,LOAD REG 5 WITH 


"BC", THEN GO TO "EXTRATAND GET A DUMP. 


a@aVAAILET*S LOOK AT THE DUMP FOR EXAMPLE 2 WHICH FOLLOWS a@AAA 


% 4 


a es 


i i i a i i [g 


% oH 


+ 


Hot ae ae Ht He ee 
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00086800 
00086900 
00087000 
00087100 
00087200 
00087300 
00087400 
00087500 
00087600 
00087700 
00087800 
CO087900 
00088C00 
0G088100 
00088200 
00088300 
C0088400 
O0C088500 
00088600 
00088700 
00088800 
00088900 


00089000 
00089100 
00089200 
00089300 
00089400 
C0089500 
00089600 
00089700 
00089800 
00089900 
00090000 


F.P. REGS. 00.000000 00000000 00.cCCCCCC 00000000 00 .000000 00000000 00.000000 00000000 
REGS O-7 00000050 COOOOOFF O00000C1 C0000020 090000001 oodibosc 00000000 00000001 
REGS 8-15 €F063822 CO000000 OCO6ET7BC COOGEE 7F 8 60063 A22 OOO6ETBO 00002170 O0063C0E 
000000 00000000 0000020C FOFOF2CO0 S5006ED90 00063820 00002A18 01040080 8003AFFE eee ee ee eD0Qee crc err cccccrcccces eX 
000020 FF150003 6FOE397E FF150001 4F06399A COOOFFOO 00000000 FF040130 B001LBOA4 Keccccrccrereccvecesecscccccscsccser 
000040 40001598 OCOCOOOC 400C167C 00002120 58811BC0 00071248 00040000 CODD02ZCO FF cececne coerce er cece cccecscevce cr 
000060 00040000 00000366 00040000 0000030A OOCO0000 ODDDCAEB 00040000 DODDDZZE Ke cccccrcccccccrccccsesscccescce ox 
063820 O58058FO 82260201 FOOOf00E 47F C8010 OTFE5820 802A1832 4840802C 17554350 ee eDe eK ea Dee ee Deccesccccce eoccee® 
063840 80204165 OOCO47FO 802C0000 CCCCCOodl 89200004 8C600020 89303004 BB500OLF eee ee ee Dececc cece crcccccccevsescee® 
063860 92FF8046 47F08048 FFOOD200 80528046 47F08054 FFOQO000 47FO08060 FLIFLFIFL eee ee Deca eKe cere eOeeeceeeDe el LIL 
063880 F1000203 805B8C5A OCO04TFO 8076F1F2 F3C40000 0001234C F2338072 806CO00D ¥F1leK eee ce ee Ce elLA3D cece ce eZacccee o% 
0638A0 47FO08086 FIF2F3C4 F3338C82 8C720000 GIFOBOAE FBF3F2Z2F1 C4000000 OO000000 ¥.0..123D03....026-04-8321D -- ee ow  * 
0638C0 FOFOFOF8 F3FZF1C4 00000000 C083214C F27T480A6 8092F377 BO09EBDAEB OODD4ETFO *O0O0B3S21LDe cece eee Zecevedevccces eo I* 
0638E0 80E04020 68202020 68202021 4B202003 574929TC 40404040 40584040 40404BFO 20 wocccvecnecvccccce ° 2 O* 
063900 F100D20C 80D280C0 DECC80D2 secCCDCOCO 925C80CO 47FOBOFC 00091775 4C00D2Z0C FL eK eo eKewee Kec cecce eee ceccce eK o% 
063920 80D280C0 DEOC80D2 80F60000 924C80C0 411080DC D20C8OL2 BOCODFOC BODZB1L2A  FeKwwee eK eben e eevee Ke oKeeceeke o%* 
06 39 40 0€10925B 1C0C0000 47F08134 00002567 5CO000000 OOLICL2Z0C BODZ2R8OCO DFOCBOD2 = Keseceee ee Der ccrecccce eK eek eveee K* 
063960 812F0610 925B10CC O000C4110 OOFF4410 815447FO @15A9200 BI5SBFFOO OO0041L2Z0 Ke cc cece ccceccceseeCeccevccccce or 
063980 00014420 81604780 8172477C 81769500 8170C100 415000BC 00004130 00044150 FeNweccececcvccecseheccccccccscc eX 
0639 A0 00134450 818847FO 81924360 &18CF1F2 F3F4F500 OOODODCOSD BIOEBLAB 4TFOBIB4 Feeee eee De eee ec el 2345 cere eve veele o% 
0639C0 07030101 09080409 O03000A09 08&C70605 04030201 00000000 DCO681CO BICA4STFEO Ke cc cece cece ccccccveccsecsccsece (* 
0639E0 81060704 02C€50809 00010306 FFFEFDFC FBFAFOF8 FYF6F5F4 OODODDOOI BIEEBLFO  *.De ccc cece e reve eee IS lED4 eee eeWe 0% 
063A00 415081E6 47FC81LFA 07090608 09030104 OZ301001C O0000000 DODDDDNDN DOODODDOT Fee eWe De enn cecccescreccvcccccses er 
063A20 8206820E 474C8&216 01040607 OC010305 C5000502 005B0000 41308206 O0DO0411O  Feecee eeccccccceccvreccccccvsccce ox 
063 A40 OO2Z00A0D 47F09084 OOCE63D0E DCC447F0 QOECDOOC O5COO4FO 07004110 COLOOSLL Fee cee Dee ecee cee Ce cnc ceclCoceccee eX 
& 064000 00000000 00000000 O0CO0000 OO0CN0000 00000000 00004000 94000250C OOTINDOND FKewcccccccccveececsscce ecccccesor® 
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APR70 9/16/70 


903 *S$S$H$HSHSH$HFHSHESESSHHSHHSHHHHSEHH QUESTION 1.21 HHEHSSHHHSHHSHSHFHHEHSSSESSSHSHHFES$S$HSH OOOIOZOQ 


904 *$ $ 00090400 

905 *$ $ 00090500 

906 *$ GIVEN THE FOLLOWING INSTRUCTION STREAM: $ 00090600 

907 *$ $ 00090700 

OOOLTA 4130 0004 00004 908 LA 394 $ 00090800 

COO1L7E 4150 0013 00013 909 LA 59X*13! $ G009090C 

000182 4450 8188 OO18A 910 EX 5¢INSERT $ 00091000 

000186 47FO 8192 00194 911 BC 15,GOAWAY $ 00091100 

Gi2 $ 00091200 

OO018A 4360 818C CO18E 914 INSERT FC 6yKARACTER $ 00091400 

OOO18E FLF2F3F4F5 915 KARACTER DC C*i2345° $ 0009150C 
000193 00 

000194 0000 916 GOAWAY DC HOC" THIS WILi GET A DUMP. $ 00091600 

918 *$ $ O0009180C 

919 *$ $ QO0OO91LI0C 

920 *$ WHICH OF THE FOLLOWING WILL BE THE RESULT OF THE PERFORMANCE GF $ Q0092C00 

921 *$ THE EXECUTE INSTRUCTION ? $ 006092100 

922 *$ $ 00092200 

923 *$ A. REGISTER 6 WILL CONTAIN X*®FL1* IN BITS 24-31 $ 00092300 

b 924% *§$ B. REGISTER 7 WILL CONTAIN X#FI? IN BITS 24-31 $ G0092400 

™ O23 FS C. REGISTER 7 WILL CONTAIN X*F5* IN BITS 24-31 $ 00092500 

926 *§ D. REGISTER 6 WILL CONTAIN X'F4* IN BITS 24-31 $ G0092600 

S27 * E. REGISTER 1 WILL CONTAIN X*#F1* IN BITS 24-31 $ O0CO092700 

S28 *$ $ O0G09280C 

929 *$ $ 00092900 

930 *$ THE CORRECT ANSWER IS ____. $ 00093000 

931 *$ $ 00093100 

932 *SEHSHSHSSFEHSHHHLLHHHSHSHSESHHSHHSHEHSHHHHSHHSHHHH HFSS HSHSEFSFHLSHHSSHHFHSHHEHLEFSHHESSESHSESSSS OOOIZ200 


LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APR70 
935 *=s=s=SSs2esSeerseeeezresesez= ANSWER 1.2] ==S S255 55 SSS5SS 5S SeeeeSSeSeeSeoz= 
936 *= = 
937 *= = 
938 *= C-~- IS THE CORRECT ANSWER,REG 7 WILL CONTAIN X*'FS5S* IN BITS 24-31= 
939 *= LET'S SEE WHY, OKAY? = 
9490 *= = 
94] *= WHEN THE EXECUTE IS PERFORMED BITS 24-31 OF REGISTER 5 ARE = 
942 *= OR®ED WITH BITS 8-15 OF THE INSERT CHARACTER INSTRUCTION. = 
943 *= THE INSERT CHARACTER INSTRUCTION BECOMESCINTERNALLY): = 
944 *= IC TyKARACTER(3) REG 3=4 = 
945 *= = 
946 *= THEREFORE WE INSERT THE CHARACTER FROM *KARACTER+t+4*(X*F5S*) = 
947 *= INTO REG 7. = 
948 *= = 
949 *= THE DUMP ON THE NEXT PAGE WILL PROVE IT. = 
950 *= = 
951 *= NEXT WE®*LL EXPLORE THE TRANSLATE, AND TRANSLATE AND TEST = 
952 *= INSTRUCTIGNS. = 
953 *= = 
954 *s==S SS SS SSS SSS SS SSS SS SSS SSS SSS SS SSS HS SSS SS SSS SS SS SSS SST SST SS SS SS SS SSS 
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00093500 
00093600 
0C093700 
00093800 
00093900 
00094000 
00094100 
00094200 
00094300 
00094400 
00094500 
00094600 
09094700 
00094800 
00094900 
00095000 
00095100 
00095200 
00095300 
00095400 


60 


FeP. REGS. CO0./00000C cOod00000 00.000GCC CCNO0CO0C 00.0090900 900090900 09.000000 OCOCOC0O 
£6 

REGS 0-7 00000050 COOOCCFF COO0COC1 C0000004 090009001 09090013 90000000 Aree 

REGS 8-15 €FO062822 CCCCCCCO OOOBETBC OOD6ETFS 690063A22 OOO6ETEO 90002170 O0063D0EFE 

000000 00000000 0000020C FOFOF2C0 SCO6BEDI9O 00063820 O0002A18 01040080 BO00ZAFFE eee eee eA Ze cece cccccrccscccce eX 
000020 FF1500032 4F06399A FF150001 4F C639B6 OOOOFFOD 90099000 FF4 702320 80012938 Keecerccccccvvcceccccvcscceccscceex 
000040 40001598 50CCCO00 40001670 CC0C2120 S587FD1LCO 00971248 CO049000 DO0DNZTO  * sevens eevee eedccsvccevccvee® 
000060 00040000 00000366 0004C000 00C00030A CCO00000 ODDOTCAGB 0NN40000 DODDO2ZZE FeececceccccecccvcccsccccsveccccsescX® 
063820 O58058FO 82260201 FCCC800F 47FO8010 OTFE5820 802A1832 4840802C 17554350 eee De eKe Dee ee Coccccccccse coves eX 
063840 BO02D4165 OOCC47FC 8C2CC000 OC000001 89200004 8C600020 89203004 BB5Q0001LF Keecee ee De ece cece cececescescccce or 
063860 92FF8046 47F08048 FFOOD2Z00 8C528046 47F08054 FFOOOCOO 47FO8060 FLFLFIFL ere eeDe ee eKe cece eDeveceeeCeellll* 
063880 F100D203 805B805A OO00047FO 8076F1F2 F3C40000 9001234C F2338072 806CTO000 *1LeKecee eee e De elL23BD ec cevelecereee*® 
0638A0 47F08086 FIF2F3C4 F3338082 8e&C72C000 4TFOSOAE FRFZF2FL C40090000 O000DD0NO *.0.-1L23DZ ce ee eee Dee EX2Z1ID ee ee ee  * 
0638C0 FOFOFOF8 F3F2FIC4 OCCO0000 0083214C F27T480A6 8092F377 BO09ERO0AGB OODOGTFO *FOODDB321 De cece eee teceeetevceseeel* 
06 38E0 B0E04020 682C2020 68202021 48202003 5749297C 40404040 40584040 40404BFO ee cece ccsccsccececs ° - O* 
063900 F100D20C 80D2e80CC DECC8OD2 sccDdooco 925C80CO 47FOS8O0FC GOO9LT7T5S 4CO00D2Z0C FlLeKeeKe cee eKecececve cle ccccce ok o* 
063920 80D280C0 DEOC80D2 80F60000 924C80C0 411080DC C20C80ND2 BOCODFOC BOD2ZB12ZA  *KeKeoee eK eGeee eevee eKe eKeoeeeke o* 
063940 0610925B 10000000 47FC8134 00002567 5C000000 OO1ICD2Z0C 80D280C0 CFOCB8O0D2 Kecceee ee eDe er eevrsecceeKeeKe vee eo K* 
063960 B812FO061L0 925B1C0CO 00004110 CCFF441C 815447FO 815A9200 B15BFFOO O0004120  FeceececercccesescceCecrsccecesese® 
063980 00014420 816C4780 81724770 81769500 8170C100 415000BC 00004130 00044150 Ka Nececccccreccveceehesceccceccses eX 
0639 A0 00134450 818847FC 81924360 818CFI1F2 F3F4F500 OOOODCOD B1YEBIAR 47FO81B4 Feceve ee Geese eel e345 vce cece ceele o% 
0639C0 07030101 O9C8&04C9 C3CO0A0S C&070605 04030201 OO0D00000 DCO681CO BICA4STFO Feces ece cere cesecccsccsevscesccecl* 
0639E0 81D60704 02050809 00010306 FFFEFDFC FBFAFOF8 FYF6F5F4 OOOODDOO BLEGBLFO FeO wee cece eer cer ec ce Sh lED4 eae ee We 0% 
C63 A00 41I5081E6 47FC8lFA O7C90EN8 CSC301 04 OZ01LOO0LC 00000000 OODODNNN OODOCCOT Kee eWe Dewevre ec ccvecccccsccsccvccse® 
063A20 8206820E 47408216 01040607 0CC1 0305 C5000502 00580000 4130820€ COD0411O Fee cee coesccccrccvccecsccccccecee*® 
063A40 OC2Z00A0C 47F09084 00062D0E DC0447F0 SCECDOOC O5CO04ZFO 07004110 COLOO5SILIL Feee ee Dee ereceeeDe ee see eDeecccse o® 
C64000 00000000 OCCCC000 900C00000 O0000000 CCOO0000 00004000 94000250 OOTIDOND Feeccecsecccecccveccees eovsescee*® 


LOC OBJECT CODE ADDR1 ADDR2 STMT 


95.f 
958 
959 


- 961 
962 
963 
964 
965 


966 — 


967 
$68 
969 
970 
971 
972 
313 
974 
975 
976 
977 
978 
979 
980 
981 


SOURCE STATEMENT FOB8APR/O 


* STOTT ATTA TS 
* /TRANSLATE TRANSLATE & TEST/ 
* TUITITIIITTITATEI TAT I TTS 


RE TOR ANS LATE IN S TR UCT I O N RRs a aE aE A aK 


TR D1(L,B1),D20B2) 


O AS THE NAME INDICATES,TFE TRANSLATE INSTRUCTION WAS DESIGNED 
TO TRANSLATE BYTES CF INFORMATION FROM ONE CODE TO BYTES OF 
INFORMATION IN SOME OTHER CODE.THE FIKST OPERAND OF THE 
INSTRUCTION POINTS TO THE BEGINNING OF THE FIELD WE WISH TO 
TRANSLATE.THE NUMBER OF BYTES TO BE TRANSLATED IS REPRESENTED 
BY 'L*#. A TABLE OF ALL POSSIBLE COMBINATIONS OF BITS IN THE 
NEW CODE ITS ADDRESSED BY THE SECOND OPERAND.OTHER TERMS YOU 
MIGHT HEAR REFERRING TO THESE QPERANDS ARE: 


HH HH 3 He He HH He OH Ot 


+ 


FIRST OPERAND = 
SECOND QPERAND = 


ARGUMENT FIELD 
FUNCTION FIELD 


HERE COMES A THUMB NATL SKETCH OF THE TRANSLATE. 


HH He OH HH 8 ee HH OK HH HOH HH He 


ae ee 


HE ARK IE IE IC AK AS BK AR AK AS EE IE 2S OK IE AS OS IE SK AK IK OE KK AK AE AE IK IS IK AK AE OK OK OK OK AK OK 2K IE OK OK OK OK OK OC OK A AR OE SIS OC AS KC IR OIE OIE OK OK OK AK 2K OK 
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00095700 
00095800 
00095900 


00096100 
00096200 
00096300 
00096400 
00096500 
00096600 
00096700 
00096800 
C0096900 
00097000 
00097100 
00097200 
00097300 
00097400 
00097500 
GC097600 
OGQ97700 
00097800 
V0097900 
C0098C00 
COC981CO 


LS 


LOC OBJECT CODE ADDR1 ADDR2 STMT 


984 
985 
986 
987 
988 
989 
990 
991 
oo?2 
993 
994 
995 
996 
097 
998 
999 
1000 
POOL 
1602 
1003 
1C04 
1005 
1006 
1007 
1008 


1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 


SOURCE STATEMENT FO8APR/0 


*EEEEEEEEEESESEEEEESEESEEEEEE THUMBNAIL SKETCH &&&&&66 EEE EESEEEEEEEE SEEEE 
* & 

** & $— 
* & V 

* & 
*& 1 TR | Lb | Bl | 
*§ 
*& 
*E 
* § 
* & + 
*E | { 
* & i I 
#6 
* & | : I 
«E [----PROCESS ING------- >| 

*& | ] 

*§ V | V 
*& ARGUMENT FIELD | FUNCTION FIELD 

* § see a eee ee eee es 
* & { BYTES TO BE TRANSLATED | { NEW CODE,ALL BIT COMBINATIONS {& 
* & 
*§ 7 & 
* & | & 
*X*EEEEESEEEEEESEESESEEEEEEEEEEESESEESEEE SESE SESEEEEEEEEEEEEEEEEEEEEEESEEEEEEEESE 


NUMBER OF BYTES TU BE TRANSLATED. 


THE TRANSLATE INSTRUCTION 


+ 
MMM MMMM MMM MMM MXM MXM MM 


% 4% 
3% 
3% 
% 
3 
+ 
* 
+ 
3% 
% 
+ 
# 
* 
3 
+ 
% 
ava 
% 
% 
% 
3 
% 
+ 
% 
% 
% 
% 
+ 
% 
3% 
% 
ave 
% 
ava 
3 
3 
% 
% 
% 
3 
3 
3 
3 
3 
% 
% 
+ 
3 
3 
3 
+e 
3 


DURING THE OPERATION AS EACH ARGUMENT BYTE IS PROCESSED ITS VALUE 
TS ADDED TO THE STARTING ADDRESS OF THe FUNCTION FIELD.THE BYTE 
AT THIS NEW ADDRESS IN THE FUNCTION FIELD REPLACES THE ARGUMENT 
BYTE IN THE ARGUMENT FIELD. 

ENOUGH CHATTER LETS LOOK AT AN EXAMPLE. coon 


at 4 


@#e@eoe30o03eee 


ee a 


a oe 


ae ~ I. we te 4 fe ale vty ste sly ale le le ste oh sho sly wy oly wy ale le a ate ole le ole ole ste ye we nl oe Se oe we Sle SY ate oe le oe ole Sle le ey he ole ale te we he he J 
SK KK AC ARE NEF IK IK OE OC CK AE IK OK NS AE KK OK OK OK OIE SC IS OK AK OE AK OS OK IK OK AK OK OK OK OE OK OE OS IS AK ISK A KE HE OK OK HK KO OK OK OK OK OE OK OK OS AK OK AE OK OK 3K 


4 
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00098400 
00098 50C 
00098600 
00098700 
00098800 
00098900 
00099000 
00099100 
00099200 
00099300 
00099400 
00099500 
00099600 
00099700 
J00996800 
00099900 
00100000 
0010C100 
00100200 
00100300 
00100400 
001005900 
00100600 
O0C1C0Q700 
0010080C 


00101000 
00101100 
00101200 
00101300 
06101400 
0C101500 
00101600 
00101700 
001018C0 
OO1L019CO0 © 


es 


PAGE 34 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APR70 9/16/70 
LO 2 LARA HK 2 NC 2 a ACK AS OK OK Ce Oe 2c EO OK OK a OI 2c 2 2 A OI OI EK KOK OC OK CK EK OK OK OK OK KOK aK KK KK KK KKK «OO]02100 
1022 * * 00102200 
1023 * * 00102300 
: : 1024 * * 00102400 
000196 DCO9 819E 81A8 COLAC OOLAA 1025 TR OLDCODE( 10) ,NEWCODE TEN BYTES AT *OLDCODE*® WILL BE * 00102500 
1026 * TRANSLATED. * 00102600 
1027 * * 00102700 
00019C 47FO 81B4 OGiB6 1028 =. BC 15,LOQKSEE I BET YOU KNOW WHAT THIS DOES. * 00102800 
1029 * * 00102900 
0001A0 0703010109086469 1630 OLDCODE DC X*0703010109C804090300! BYTES TO BE TRANSLATED * 00103000 
O001A8 0300 | 
1031 * * 00103100 
OOOLAA 0A09080706G650403 1032 NEWCODE DC X*§'0A09080706050403020100! THE STRUCTURE OF THE NEW * 00103200 
000182 020100 
1033 * CODE * 00103300 
LOB 4 MK A AE Ne AE Re OK AE RE OO I RE IE A AE IE AK aK a ae 2 ae eC XS OI 2 IC EE OC I AK A IC IO OK OE I OK OK OK OK OK OK aK KK Ak KK 6 OO1L03400 
1035 * | * 00103500 
1036 * FOR EXPLANATION PURPOSES,LET*'S SAY THAT LOCATION *NEWCODES * 00103600 
1O37 * CONTAINS ALL POSSIBLE COMBINATIGNS OF BITS IN THE NEW CODE. * 00103700 
1038 * (EBCDIC HAS 256 COMBINATIONS) * 00103800 
1039 * THE FIRST ARGUMENT BYTE TO BE OPERATED UPON [IS THE X*O7* AT * 00103900 
1040 * LOCATION "OLDCODE'.THIS X*O7* ITS ADDED TO THE STARTING * 00104000 
1641 * ADDRESS OF *NEWCODE®.THE BYTE AT *NEWCODE +7°(X*'O3") THEN * 00104100 
1042 * REPLACES THE X*O7*IN LOCATION "OLDCQDE’.PROCESSING CONTINUES * 00104200 
1043 * WITH THE TRANSLATION OF THE BYTE AT "QLDCUDE+1°.THE BYTE AT * 00104300 
1044 * "NEWCODE+3°(X*0O7") REPLACES THE BYTE AT *OLDCODE+1L'AND SO ON. * 00104400 
1045 * AFTER EXECUTION OF THE TRANSLATE INSTRUCTION LOCATION *OQLDCODE' * 00104500 
1046 * SHOULD CONTAIN THE FOLLOWING: * 00104600 
1047 * * 00104700 
1048 * Lee Sse aS SSS aS + * 00104800 
1049 * "OL DCODE * =====>1 O30 7TO9CIOLOZO60LOT0A * 00104900 
105G x Sa el a an sa aati ta + * 00105000 
1051 * * 00105100 
0001B5 00 
0001B6 0000 1052 LOOKSEE ODOC H*OC* DUM PT T ceevcccccvecscccceser * 00105200 
1053 * * Q0105300 
1054 * O COMING SOON (IN THE NEXT PROJECT) 2"A REAL NEAT WAY TO BUILD * 00105400 
1055 * A FUNCTION FIELD." * 00105500 
1056 * * 00105600 
1057 * * 00105700 
1058 * "LET US PROCEED TO THE DUMP ON THE NEXT PAGE" * 00105800 
1059 * . * 00105900 
LOB Q KR RR A IK AK 2 OK OK RE AE AE A AK OK A IK IK IK AK AE AK RE HE A KE NE IE AK 2 AK A AE OI IE AE AE AE AE OK FOIE I AIR A OK A KK OK A OE OK NE OK KK OK KK KK 6OOLO6O00 


F.P. REGS. 00.000000 co0g00000 cC.coCca00 00000000 00.090900 000009000 £00.0000C0 00000000 
REGS 0-7 00000050 QOOOD0FF 000000C1 00000004 00000001 09990013 00000000 O0nND0DFS 
REGS &=15 6F063822 COQO00000 OCO6ETBC OO0G6ET7F8 60063A22 OO06ETBO 00002170 OU063DCE 
000000 00000000 0000055C FOFOF5C5 5006ED90 OC063920 GOO002ZALE 01040080 BO0SAEEE” odak ens 00SFe os cb issicesieeasdk® 
000020 FF150003 4F0€39B6 FF150001 4F 063908 O0OCEEOO-00000000 FFOGOL20 A0OTSEIC -Ficekcawioenecee Odes boceee sewed eee 
000040 000641A8 0C000000 00C0167C 006002120 SOTENOCO: O00 11 266:.0004.9000: 00000200. Se dauucscwuithG curse besten es eueeeuee 
000060 00040000 00000266 OD0C4CCCO C000030A H0000000 OOOOCAGS ON040000 O0000226, Fesnc dois ihe hho Se cheese nae seas 
063820 O58058FO 8226D201 FOOORCOE 47F C8010 OTEES O20. BO2ALC32 “48400026. 17554350. Sivan Geek o0sswcOs cee nsteebos-. coeecwt 
063840 802D4165 000047FO 802C00C0 oC000001 HO? 00004 -6C400020- 89:30 3004 SB50COIlE Siew osc wO ceeds a bees baw bee aed oe beet 
063860 92FF8046 47FC8C48 FFO0D200 80528046 47F08054 FFOO0000 47FO08060 FIFIFIFIL *escecCocecKecccesQeccscss0ssllll* 
063880 F100D203 805B8C5A OOCC47FO 8C7T6FIF2 F3C40000 0001234C F23380T2 B06CO000 *1ekKececcces Oe el 23Dececcclowssese® 
0638A0 47FO8086 FIF2F32C4 F3338082 80720000 GTFOROAE FRFAF2ZF1 C4000000 OODD000N oO. e123D Ze ccc cece Dee B321D 0 ove oe ok 
0638CO FOFOFOF8 F3FZF1C4 OOCO0CCO 0C83214C F27480A6 8092F377 BODEBOAG OOOD4ETFO *O00B3S21Deccccccc2eccccdecccesssl¥ 
0638E0 80E04020 682C2020 68202621 4B202003 5749297C 40404040 40584040 4GO4O04GBFO *.e ceccccccccccecece . . 0x 
063900 F100D20C 80D280C0 DECC acD2 8ccD0000 SISCBOCO GTECROFC 00091 77S SCOUL2Z0C. “# 1s KewkKs seca Gus cucwwasslwedecacaks® 
063920 200280C0 DECC80D2 80F60000 924080C9 GLLOBODC D20CROD2 BOCODFOC B80D2Z2812A  FeKeccoeKebeee cocce eke oKevsceke o%& 
063940 0610925B 1000C000 47FC8134 00002567 SCO00000 OOLCE20C B800280CO LFOCROD? Feissce ces Osseceeweccs chee Kedc cck* 
063960 © 812F0610 925B10CC COCC4110 COFF4410 G15447F0 BISAIZ00 RISSFEEOO 00004120 ~ “Fawcnce cele oG:de b.0-s05e wo Cede 65% So eet 
063980 p 00C14420 816C4780 8172477C £1769500 8170C 100. -4150008C GO0047130 00044150: “SsAsx decuwdes 64sacuNece ooewceecweo* 
0639A0 ¢ 0 0 818847F0 81924360 S818CF1F2 FZF4F500 OOO0ODCO9 B1OEBLAR 4TFOB1B4 Feces ccc Dec ccc ce lZ3845 wesc ccc ccc le ok 
0639CO B#0307090S 01020601 OTCAJOAOS C8C7C605 04020201.-00000000 MCOGR1CO: CLOCAGTFO + .i4.0i0Ssdwnd desessdeeswsdeowsceac® 
0639FO * 81060704 02050809 00010306 FFFEFDFC FRFAFOF8 FTF6FSF4 OOO0ODDOS B1EGB1FO *eOecccccccvcc ces ce I81654e0000We0% 
063A00 415081E6 47FCELFA 07090608 09030104 OF 0OOLC COO000CG 00000000 0000DDOT oecWe0sdewseues onde See eee weeaest 
063A20 8206820E 47408216 OLC4CECT 00010305 €5000502 CO5B0000'41300206 C0004 T10. Recic ou, 64 bic: se6 wie bibeere Rx obi ae wee 
063 A40 OO200A0D 47F09084 00063D0E D00447F0 GCECDO0C. OS C004FO 07004110:-CO100511. -HessewOcensciuseO ca es ca0es ese eu. * 

® 064000 00000000 oc000000 oaccOocce co000000 GUO000600 90004000: S4000250 007190000 ind dnbehdSetdvee sens «444505485 


OOTEOTOO F$S$SSFFFSSISFTSSSSIFHFSSSTSSTSFTSISETSSSSSSSSSSSISSSSSEIFSSSSSSSSSSESSFSHFSSSSSSx TOOT 


OOO060TONO §$ $x O6DT 
O0680TOO $ gé SI YdSaMSNV L9SH809 FHL $x 6801 
SO880TOO $ $x B8EOT 
O9LB80TOD $ $x LBOT 
co9BaTtocd $ $x 980T 
OO0S80TOO $ 90€0 T00C6089S0204010°Q $x SBOTL 
OOv80TOO $ $x B80T 
OO€8OTOO $ 90€0 T044/ 48405445 9564°9 $x E€80T 
O9¢c80T90 $ $x ceol s 
OOT8NTOO $ JOCOTANAAPALAVAACIGABA'D $x TSOT 
OOO80TOO $ x O8O0l 
OO6L0TOO §$ V4d043444552485954559464°V $x 6101 
OO8L0TOO $ $x BLOT 
OOLLZO0TOO $F$ ESLVISNVUtL AHL 30 $x LLOT 
OO9LZO0TOO $ NOIL34dwO9 w3isV NIVINOD AWId AINAWNDYV AHL TIIM LVHM $x 9LOT 
OOGZOTOO $ $x GlOl 
OOvVLOTOO ¢$ $x LOT 

446394145 4¥CTO00 
OO€LOTOO $ 67395942 384564V4395943044945d4 9X 3a Wid ELOT 8463VI9495043445 99T000 
OOZLOTOO $ $x CLOT 

90€0 vITOOO 

OCTLOTOO $ ®©FOEOTOOONEBD80SO2Z070LO eX 30 9SSaw TLOot TOO0D6080S0Z0¥0L0 23TO000 
OOOLOTOO $ $x OLD 
O0690TOO $ HSVud*ST 34d 690T sdatoo 90T8 O3L¥ 3ASTOOO 
OO890TOO $ Wiwif(2L)I9SSIW dd 890T 99TOO 2ITOO VIT8 ODTS8 9090 8ETO0D 
00290TOO $ $x L901 
o0990TOO $ 73G09 SNIMO1104 JHL NSAID $x 990T 
00S90TOO $ $x S9OT 
OOv¥90TOO §$ $x vODT 
QOEIOTOON S$S$SSSSFTSSSSSTSSSSSSSSSSSSESSSS CZ°T NOVASANO FF$SSSSSESFSHSSFSFSSSSSSSSSSSS$% CIOT 
OL/OT/S6 OLuddVs0d IN3WS1VLS JDWNOS dwiS cxagv Tywaav 3Jqg09 i33fcd0 3907 
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APR70 9/16/70 
1094 *s=ssSS SSeS eS sees ereee=e== ANSWER 1.22 == SES SS SSS 2S SSS See SSS eeerz=sz==== OCLOI40C 

1095 *= = 00109500 

1096 *= = 00109600 

1097 *= ANSWER B IS CORRECT. = 00109700 

1098 *= = 00109800 

1099 *= "7" BYTES IN THE ARGUMENT FIELD ('MESSG* THROUGH 'MESSG+t6!* ) = 00109900 

1100 *= ARE REPLACED BY FUNCTION BYTES FROM THE TABLE CALLED "TRIBL* = 00110000 

1101 *= = 00110100 

1102 *= = 00110200 

0001D8 0000 1103 CRASH DC H* OO? = 00110300 
1104 *= = 00110400 

L105 *=s Sse SSeS SSS SS SS SPSS SSH SST SSS SS SS SSS SH SSS SSS STH TS SSS SSS SSS HSS SS STS TSH s==H=== YCYOLLO500 


F.P. REGS. 00.000000 COCCCO0O0 00.000000 000000CC CO.00000C 00000000 00.000CCC cccco0000 

REGS 0-7 00000050 CCOOOOFF CO0000C1 00000004 00000001 00000013 00000000 O00000F5 

REGS 8-15 6F063822 COOOOCGC CCCOETBRO OO06ETF8 60063A22 0006E7BO 00002170 00063D0E 

000000 00000000 0000020C FOFOF2C0 5006ED90 0C063820 00002A18 01040080 B003AFFE Fe ececec cO02ecccrccccccccsccsccso® 
000020 FF150003 4F0€39D08 FF150001 4F0639FA OOOOFFOO. 00600090 FFOGOI30 AOOLS6TC. -Fewdisnee awa ceraware aa sc0 0 0906s eee e 
000040 000641A8 OCOCO000 0000167C 00002120 SE7TOTICS NO0T124€: 00040000 00000260 Farsi aiesiese aves oes Sasia'w srs se aiwinners Weecet 
000060 CC04000C 00000366 00C40000 0000030A CO000000 0000 CAGE. 00040000 00000226 “Sic sscaawaies vawernseis bie dalsiecee ew.eee® 
063820 O58058FO 8226D201 FCCO800F 47F08010 OTFES O20 BO2ZA1832 48408020 17554350 Fis OecKe Ci woCos esweaew we «Seow e® 
063840 80204165 000047FO 802COCCC CCCO000L 89200004 80609020 89303004 SASOQOOLF Feieiecesa Ons sieres cease eeencae soe ee s® 
063860 92FFB046 47F08048 FFOOD2CO 8C528046 47F08054 FFOO00000 47FC8060 FIFLFIFL *eeseeOeeeeKesseeeCeoeevceeCeellll* 
063880 F1000203 805B805A O00047FC 8CT6FLF2 F3C40000 0001234C F2338072 B06COOOC FleKeceee eee ol23Dececve2ecccces® 
0638A0 47F 08086 FLF2F3C4 F3338082 &C7200C0 4TFOBOAE FEF3ZF2ZF1 C4000000 00000000 9 *.0..123D3 e050 00 000 eB321D eee ese® 
0638C0 FCFOFOF8 F3F2F1C4 00000000 0083214C F27480A6 B092F377 BO9EBDAG OOOD04TFO *O0OB321LDesvecccee2ecccedecacees 0% 
0638E0 80E04020 68202026 68202021 48202003 5749297C 40404040 40524040 40404BFO *.. seccccccccccccces ; 2 O* 
063900 F1OOD20C 80D280C0 DECC80D2 8cCD0000 925C80CO 4TFORSOFC O0091775 4COODZ0G F1Liks sews es Kies vais eee Osvwecive oKe® 
063920 80D280CO0 DEOC80D2 80FECCCC 924080C0 41) P0R@00 D20C8002. BOCODFOC BOD28124). #ikivaxeKic Ges: 6520 eKeeKeeeva Ke a* 
063940 0610925B 1LOOCOO000 47F 08134 CCCC2567 5C000000 O01CD20C. 80D280C0 DEOCB0D2 “Feceweec ce Oe cie'se'iecweseK ss Kuo ee eo K¥ 
063960 812F0610 92581000 00004110 OOFF4410 81544 7FO 815A9200 B1SB8FFOO 00004120 #icecscceccuacsvesseleseasesseese® 
063980 00014420 816C4780 81724770 &1769500 BPTOCIOO -41500:08C 00004130 00044150" Bi Aiwececekes sd esha vases seerna® 
0639 AO 00134450 818847FO0 8192436C 818CF1F2 F3F4F500 OO0D00DCO9 B1OEBLAR 4TFOB1B4 Kevecc ee Oe eee sel 2345 accccccceele o¥ 
0639C0 3070909 01020601 C7CA0A09 08070605 04030201 “CO00C000 DCO6SI1CO BLCAGTEO #icnawsiniawde sas dwsse ose acwuaeO* 
0639E0 iDO@FSFR FOFAF?(F6 FFO10306] FFFEFDFC FRFAFOF8 FTF6F5F4 OO00DD0S BLEGBIFO *.08... T6e cece vec ee SETES Ge wae We O* 
063A00 415081E6 47FO81FA O7C90608 CS030104 6301-001. 00000000 00000000 O000DD0T “FeccWeOseceaewwecedeaswislds oo eewne © 
063A20 82C6820E 47408216 01040607 0CC10305 05000502. 00580000 41308206. 00004110 Siseed dese vbicwieww is Sess ee'sew ase * 
063A40 O00200A00 47FCSC84 00063D0E 900447F0 SOECDOOC 05€004F0 07004110 COLOO5T 1. Haceé «Os ouiee.0:6.0:4 Oe e000 e's Oa vessewe* 
06 4000 OCOCO0C0O 00000000 00CCGO0G0C 0C0000000 00000000. 00004000:'94000 250° 00790000 - #enawidis deuseatwedates Seeetauee® 
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LOC OBJECT CODE ADDR1 ADDR2 STMT SCURCE STATEMENT FO8SAPR/0 9/16/70 


LL OR RRR K RRR RRR EKKKKE T R AN S LATE & TE ST RRR ERA OK SK A OK OK eK KK KKK KKK «6©OO]L)LO0800 

1109 * * 00110900 

1110 * * 00111000 

Ll1lL1l * G THE TRANSLATE AND TEST INSTRUCTIGN IS SIMILAR TO THE TRANSLATE * 00111100 

lll2 * INSTRUCTION IN THAT IT UTILIZES THE ARGUMENT BYTES TO REFERENCE * 00111200 

1ii3 * LOCATIONS IN THE FUNCTION FIELD.HERE THe SIMILARITY ENDS.IF THE * 00111300 

1114 * FUNCTION BYTE REFERENCED CONTAINS A ZERO THE OPERATION CONTINUES * 00111400 

1115 * ON TO PROCESS THE NEXT ARGUMENT BYTE.IF THE FUNCTION BYTE * 00111500 

1116 * REFERENCED CONTAINS ANY NON-ZERO CHARACTER THE ADDRESS OF THE * 00111600 

1117 * RELATED ARGUMENT BYTE IS PLACED IN REGISTER 1.-ALSO THE FUNCTION * 00111700 

1118 * BYTE IS LOADED INTO BITS 24-31 OF REGISTER 2. * 00111800 

1119 % * 00111900 

1120 * C IN THE FOLLOWING EXAMPLE I'M GOING TO SCAN A 10 BYTE FIELD * 00112000 

ll2il * C™MARTE*®) LOOKING FOR A X#fOl!. * 00112100 

Li22--% * 00112200 

LL OB RR RAR AR A A OK OE REE EI OK AE I KO A OK AEE EO OE OC OO I EK OE AC OK OK OK OK A OK OK KOK OK KOK KKK KK KKK OO]1 2300 

1124 * * 00112400 

1125 * * 00112500 

OOO1DA DDOO 81E6 81FO COLES COLF2 1126 TRT MAKIE(10),LOUISE MART E=THE ARGUMENT FIELD * 00112600 

li27? * LOUISE=THE FUNCTION FIELD * 00112700 

Li2s * 00112800 

OOO1EO 4150 81E6 OO1E8 1129 LA S_eMARIE FOR US TO COMPARE TO REG.1 * 00112900 

o OOOLES 47FO 81FA OO1FC 1130 BC 15,UPANAWAY * Q0113000 

1131 * * 00113100 

1132 * ft =S-S5—> "MARIE+6! (ONE BYTE) * 00113200 

1133 * t! * 00113300 

1134 * VV * 00113400 

1135 * = * 00113500 

OOO1LE8 0709060809030104 1136 MARIE DC X*07090608090301040301' * Q0113600 
OOO01FO 0301 

1137 * * 00113700 

1138 * | * Q0113806 

OOO1F2 001C COOD0000CON0N 1139 LOUISE DC X*GOLCOQOO0D00000000000! ONLY LOUISE+1 ITS NGN-ZERO * 00113900 
OOO1LFA 0000 

114C * * 00114000 

1141 *0 THE OPERATION BEGINS BY EXAMINING THE ARGUMENT BYTE AT *MARIE®.THIS* 00114100 

1142 * BYTE REFERENCES LOCATION *LOQUISE+7* IN THE FUNCTION FIELD.THE * 00114200 

1143 * VALUE OF 'LOUISE+?7"' IS ZERO SO PROCESSING OF THE ARGUMENT FIELD * 00114300 

1144 * CONTINUES.THE ONLY ARGUMENT BYTE WHICH HAS A CORRESPONDING * 00114400 

1145 * NON~ZERO FUNCTION BYTE IS LOCATED AT ®MARIE+6".WHEN THIS ARGUMENT * 00114500 

1146 * BYTE IS OPERATED UPON THE EXECUTION GF THE TRT IS SUSPENDED. * 00114600 

1147 * THE ADDRESS OF *MARIE+6* [IS LOADED INTO REG.~1 AND THE FUNCTION * 00114700 

1148 * BYTE(X#1C#) IS INSERTED INTO REG-.2. * 00114800 

1149 * * 00114900 

OCO1LFC 0000 1150 UPANAWAY DC He OGt * 00115000 

ilSl. * * 00115100 

* 00115200 


LL DD RAI A A OR Oe He eK EC OC AE EE OE A AK OC KE AE A CK A I AE AE EO OK AE I EC IE IE OO OC AS OK A OK IE A KOK OK 


F.P. REGS. 00.000000 00000000 00.00CCCO 00000000 00 .000000 00000000 00.000000 00000000 


R| ZL 
REGS O-7 00000050 CCO63A0E QOOOODODIC C0000004 00000001 00063A08 00000000 OCOOODDFS 
REGS 8-15 6F063822 CCO0000G OOO06E 7B0 COO6ETFS8 60063A22 OOO6E7BO 00002170 G0063D0E 


000000 00000000 0000020C FOFOF2C0}) 5006ED90 O0C063:820 O0000ZA1 2: O104008 0 BO00SAFFE  #icuw wee we 002 ac. cess oes 0s Ses eee * 
000020 FF150003 4FO639FA FF150001]) SFO63A1E QOOOOFFOO OOD00000 FF060230 JDOOOTEILC Free ccccccecscecevcvccccccccccsecs eX 
000040 000641A8 O0C000000 O00C1LE7TG 0C002120 587C11C0 00071248 00040000 DOODDDNZCO Fee cccccccccsccecccccccccccsecce oX 
000060 00040000 00000366 00040000} 000C030A OOD00CNO DOOGCAGB 00040000 OD000 226 Fe ccccccecccccccccvevccesccccsccc eX 
063820 O58058FO0 8226D201 FOOO8O0E] 47F C8010 O7FE5820 802A1832 4840802C 17554350 Fee. De Ke Deca ce Docc ccccccce covece® 
063840 802D4165 OO0047FC 8C2C0000)] OCCOCNNL 89200004 8C600020 89303004 BBS5000LF *ececee ee De ercccccccvvccccccccsevcer® 
063860 92FF8046 47FC8048 FFOOD2Z00] 80528046 47F08054 FFOO0000 47FO8060 FLIFLFIFL *.e cee Dee eeKe cece eCoreceeeOeellLII* 
063880 F100D0203 805B8C5A OCCO47F 0} 8076F1F2 F3C40000 0001234C F2338072 806CO000 *1leKeceeceee Cool 23De ccc cc2ecccce o% 
0638 AO 47F08086 F1IF2F3C4 F3338C82; 8C720000 S4TFOBSOAE F8F3ZF2ZFIl C4000000 OD000D0NN *.0.-1L238D Fee e eee ee Cee B21ID ce cee n eo 
0638C0 FOFOFOFS8 F3F2F1C4 00000000] 0083214C F2T480A6 8092F377T BO09EB0A6 DOODD4TFO *OO0B321De ce cece eZ eececdecccee ce 0% 
0638EC 80E04020 68202020 6B 202C21)] 48202003 51749297C 40404040 40584040 40404PFO *. 2 ccccccccccccccccs ° 2 O* 
063900 F100D20C 80D280C0 DECC 80D2] 8CCDO0000 925C80CO 47FOBOFC OOOODLTI5 4CO0OD2Z0C  FleKeeKecseeKecvccvcce cece vcce cK o%¥ 
06 39 20 80D280C0 DEOC80D2 80F 60000); 924080C0 411080DC C20CR8OL2 B8O0CODFOC B80D2ZB12ZA eK ee ee eK ebn ee coves cK eo oKe ccc Ke o%* 
063940 0610925B 100CO0000 47FC8134| 00002567 5COCO000 OOLCDZ0C B8O0D280CO CFOCBOD2 Kecc cece a cD cc ccccvcaaekKookeove KX 
063960 812F0610 925B10C0 00004110] OOFF4410 815447FO 815A9200 BLOBFFOO 00004120 Kec cccccrccccccccccelCoccccesscce ox 
063980 00014420 81604780 81724770] 81769500 81700100 41L5000BC 00004130 00044150 FeNeccccccccc cece ehscnccevscccce® 
0639A0 00134450 818847FO 8192436C| 818CFIF2 F3F4F500 OOOODCOD BIGEBLAS 4TFOBLBS4 Kee ec eee Cece ee el Z345 ccc cccccce leo 
0639C0 C3070909 01020601 O7CA0A09 108070605 €4030201 00000000 DCO681CO BICA4STFO Fecc ceca secre vccccccsccscccccs oel*® 
0639E0 81D6F8FB FOFAFTF6 FFOLOZ06]FFFEEDFC FBFAFOFS& FITF6F5F4 OOOODDOO BLEEGBLIFO F208... TO ccc ee ce ee IB TES4 es wee We 0% 
063A00 415081E6 47FC8lFA 07090608 0X0 1)04 Q0301001C 00000000 O0000000 DODODDOT 9 FeweWe Ore r cc ewevececesccccccccecck® 
063 A20 8206820E 474C8216 01040607 O0C010305 05000502 00580000 41308206 ODODO4LIO Fee c ce cere accvvercvrecccccccccceer 
063A40 OO2Z00A0D 47F09084 O00063D0E DCO044/7F0 SOECDOOC O5COO4FO O7004110 COLOOS5SIL Fee e ee Dec ee ee eee De vce reelCoceceee o® 


® 064000 00000000 00000000 00000000 CCCod00Ccd 00000000 00004000 9400025D OO 7T9D0DD Feecccse seve cccccvrcccee cesccscee® 


6S 


LOC 


OOO1FE 
000204 
000208 
000210 


000218 
00021C 


OBJECT CODE ADDR1 ADDR2 


DDO7 8206 &820E 06208 00210 


4740 8216 


0104060700010305 
0500050200580000 


4130 8206 
0000 


00218 


00208 


STMT 


SOURCE STATEMENT - _ - FOBAPRTO 


*$S$S$SSSSSSSSESSSSSESSSSSSSS QUESTION 1.23 $ $555 $$$55$5$5$$$5555$5$555$55 
* $ $ 
* $ $ 
*$ HERE'S ONE FOR YOU. $ 
* $ — GIVEN THE. FOLLOWING CODE: $ 
* : $ 
TRT CONNIE(8),ANN | —_ $ 

BC 4,HIOSILVA THIS IS DIFFERENT ISN'T IT $ 

* §$ , $ 
€$ ; : $ 
CCNNIE DC X*0104060700010305" $ 
* | | $ 
ANN DC X*'G5000502005B00GE! $ 
xg by 7 $ 
HIOSILVA LA 3yCONNIE FOR COMPARISON PURPOSES $ 
DC. H*00" DUMPSIT $ 

xg 3 | $ 
Ss , $ 
* $$$$5$$5E$S$$5$5$$$$$ 55555 $$$ $$5$S$$5$S ESS $5 SSS5SSSSESSSSSSSSSSSSSSSSS 
*$ $ 
* . $ 
*$ > WHICH OF THE FOLLOWING SHOW THE CORRECT CONTENTS OF REG.1 AND $ 
eo. REG.2 AFTER THE TRT IS EXECUTED? $ 
* | $ 
*$. | A.REG.1=ADDRESS OF HCONNIE#2* 3REG.2=X*05! $ 
x $ 
* § | BsREG.L=ADORESS OF '#CONNIE+6® $REG. 2=X'5B! $ 
2 *§ . $ 
OK C.REG.L=ADDRESS OF #CONNIE+4® 3REG.2=X#05! $ 
*« $ | $ 
* D.REG.L=ADORESS OF "CONNIE+2*3REG.2=X'02! $ 
Xe $ 
* $ 
* THE CORRECT ANSWER IS___..___? $ 
* $ 
KPSSSFSHSHSSSHSSSSHSSSHSSHHSSHHSHHSHSSSHSHSHHSHEHSHSSHHHSHFHEHHSHHSHSHSSHSFSHHHSHHSHSHSEFSHHSHEFHEHHSHS 
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00115500 


00115600 
00115700 


, 00115800 


00115900 
00116000 
00116100 
00116200 


~~ 00116300 
~00116400 


00116500 
00116600 
00116700 
00116800 
00116900 
00117000 
00117100 
00117200 
00117300 
00117400 
00117500 
00117600. 
00117700 
00117800 
O0C117900. 
00118060 
00118100 
00118200 
00118300 
00118400 
00118500 
00118600 
00118700 
00118800 
00118900 
00119000 


09 


LOC OBJECT CODE 


ADDR1 ADDR2 


STMT SOURCE STATEMENT FCBAPR70O 
1193 *sSe strstr esssSsseeseSseaeea= ANSWER 1.23 =eeteetetesssseseeee eee 5reeee5== 
1194 *= = 
1195 *= = 
1196 *= C I$ COR R E CT caces = 
1197 x*= = 
1198 *= PROCESSING OF THE ARGUMENT FIELD CONTINUES UNTIL A NON-ZERO = 
1199 *= FUNCTION BYTE IS REFERENCED.THE ARGUMENT BYTE WHICH FIRST = 
1200 *= REFERENCES A NON—-ZERG FUNCTION BYTE IS LOCATED AT *CONNIE+4® = 
1201 *= THE FUNCTION BYTE REFERENCED [S A X*#O05* AT LOCATION = 
1202 *= "ANNE = 
1203 *= THE DUMP WILL PROVE IT... = 
120464 *ssseeee reser sess sr SST SPSS SST SH SSS SSS SSS HSS SSS SSH SSS SH SSS SST SSS ss TSsSsTS === 
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00119300 
00119400 
00119500 
00119600 
00119700 
00119800 
00119900 
00120000 
00120100 
00120200 
00120300 
00120400 


FeP.e. REGS. 00.000000 C0000000 00 .000000 CCco0gddce 00.-000009 00900000 00.000000 OCCCCOCO 


REGS 0-7 00000050 eee CCC hs 00063A28 OCOO000OL GO062AN8 90000000 GOO0D00FS5 
REGS 8-15 EFO0632822 COCOCCCO] OOO6E7BO OOO6F7F8 60063A22 OODEETBO 00002170 0006300E 
000000 00000000 O0000020C FOFCF2C 0| 5006ED90 00063820 OCOO2ZA18B 01040080 BOOZAFFE Fe ce wee ec eA Ze cence rere ccrvcccccee eX 
000020 FF150003 5SFO63A1E FF150001]| 5F 063A3E COOCFFOO 009090000 FF040230 4001LB8OTN Ke cc creer ccc ncccvccccccccscce coer 
000040 40001598 5C000000 400016C0)0C002120 S87AC2ZCO 90071248 00040000 OOD002ZTO  * ce wecre eevee eeeBeccccccccesee® 
000060 0004000C 00000366 00040000 | 0000030A CCO00000 DODOTASB 00040000 JODDD22ZE Fee ewcccrcvccecvcccccsccesccccce ek 
063820 O58058FO0 8226D2C1i FCCO8Q00E47F 08010 OTFE5820 B02A1832 4840802C 17554350 Fee eDe Ke De ee oe Core ccevsccee coese eX 
063840 80204165 O00047FO 8C2C0C00;00000001 89200004 8C600020 89303004 BB500OLF Kee c wee cD cece cere cccccccescccce or 
063860 92FF8046 47F08048 FFO0OD2Z00 | 80528046 47FO08054 FFOOO0O00O 47FO08060 FLIFLFIFL eee ee Dee ee Kec nce eOoeeecee Ce LILI 
063880 F100D203 805B8C5A OO0047FOISCT6FLF2 F3C40000 0001234C F23328072 B06COCOC *LeKecee eee er De el 23De cece e2eccvcee® 
0638A0 47FO08086 FIF2F3C4 F3338082 | 8C72C0C0 4TFOROAE FBEF3ZF2Fl C40900000 OOD0D000NN *. 0.612303 e000 2 oe Oe oe B8321D ee eee eo ® 
0638C0 FOFOFOFS F3F2FiIC4 00000000 |008321 4C F27T480A6 8092F377 B809E80A6 OODDN4ETFO *ODDBA21LD ewe ee cee Zeeceedeccsee se ol% 
0638E0 8O0E04020 682C202C 68202021 148202003 5749297C 40404040 40584040 40404RFQ Fee secre eseccccesece ° -O* 
063900 FIOO0D20C 80D280C0 DECC 80D2 | 8CCD0000 925C80CO 47FO80FC O009LTI5S 4COOC2Z0C FL eKeeKe eee cKewnvecveeeCesescee eK o% 
063920 8O0D280C0 DEOC80D2 80F 60000 }924C80C0 411080DC D20C80D2 B8OCODFOC 80D2Z2812N  FaKe cee eK ebeee coerce eKe Ke oeonKe o ¥ 
063940 0610925B 1LOO0Q0000 47F C8134 |00002567 5CO0C000 DOLCD2Z0C 8O0D280CO CFOCBOD2 Ke ecec ene Decree reeeeeekKe Kener e eK* 
063960 B812FO61C 92581000 00004110 JOCFF 4410 815447FO 815A9200 BI158FFOO 00004120 Fe ccc ese c cree eceeceelCeccccvcccce or 
063980 00014420 81604780 81724770 181769500 B17CC1LOO 415000BC 00004130 00044150 Ne ecec eevee ccccecheccsccccccce o* 
0639 A0 00134450 818847FC 81924360 |818CFIF2 F3F4F500 OOOODCOS BIOEBLAB 4TFOBIB4 Fecee wee Coes ee cL A345 en cece cee se eX 
0639C0 03070909 01020601 O7CAODAOS {C8070605 04030201 O0000000 DCOEBICO BICA4STFO Fence rcrecceerccercverccscesccccee (I 
0639E0 81D6FE8FB FOFAF?F6 FFO1L0306 IFFFEFDFC FBFAFOF8 FITF6EF5F4 OOOODDOS BLEECBLFO 08. ce TE ee ee eee ee ek 16546 eee oe We 0% 
063A00 415081E6 47FO81FA O7C90E08 WLSC3C1 04 OZ0LOO1LC ODDDDDNDN DODNDDNDNN OOOOCTCOT Fee eWe Co receeccccccceccccecsccssccece*® 
063A20 B8206820E 47408216 01040607 (0 C01 03 05 C5000502 O05B0000 41308206 DOD04S1I1LO Feseee eecrcccvsecccecsvcceccsesee® 
063A40 OO2Z00A0C 47F09C84 O0063D0E DT0447F0 SCECDOOC O5COO4ZFO O7004110 COLOO5SLL Feee ee Cer ecc ere eDe cece eeDececvee o% 
2 064000 ocooddd00 O000000N DOCCCODOD CC000000 OCOOQD00N 00004000 F40002EC OOTINCOO Feeccce se vecccvevecvese secveceeo® 


ee Or Oe eee See eee ee Se ee ee cee Sew See Ne Be ee ee ee Se ee ee ee Se Se nS EE OS A Se, SU, US UC DU De EG Se SS OO Ee Se, DO ee Dee Se ee MO De De es DO De Dane ee Set SO ee St es Ce Se Se es ee, Paes De Dee Dees Does Pe 7 et ee Se Pe ee ee ee ee es Pe ee ee ee De a Re es Pe ee ee ee a ee Pe ae) ae De Ped ee Pe as Paes De eed 


aaa 


co 


LOc 


OBJECT CODE 


ADDR1 ADDR2 


STMT 


1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 


1215 


SGURCE STATEMENT FO8APR 7/0 
Bolo oR dock tokgctctetok NO T TL CE aegis ok oak ote ak ok ok ake ok ak ak ok ok ok ok ok ak a ok ak ak ok ok ok 


* 
* 
% THAT DOES IT FOR THIS PROJECT. PLEASE USE THIS SHEET FOR ANY 

* COMMENTS YOU MAY HAVE. NOTIFY YOUR INSTRUCTOR OF COMPLETION OF 
* THIS PROJECT BY DISPLAYING THE "B LU EF ANSWER CUE 

* 

* 

x 


% H MH H HH HF 


BK A OE AEE OK IE AE OK OK AK OK AK ARO RE OK OK OK AE OK OK 2K 2 OK OK AE AE AK OK OIC OE OK I KOK AE OK AE OK OI OK AK OK AEE AE AK IK I SIC I IK OK AE AE OK OK AK OKC IK OK OK OE OE 


He ER AC EK EK KK ok OK KK KKK KKK KK CC OG M M EF NFS RAKE AE AE AK OK OE OK OE AR AR Oe AC OOK OK OE OK OK AK OK 2K 
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00120600 
00120700 
00120800 
00120900 
00121000 
00121100 
00121200 
00121300 


00121500 


AAAAAAAAAA | 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AAAAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AA AA 
AA AA 


LLLLLLELLLELLL 
LELLLELLLLLLULL 


WW 
WW 
WW 
WW 
WW 


WW 


WW 
WW 
WW 
WW 
WW 
WW 


WW 
WW 
WW 
WW 
WW 
WW 
WW WW 
WWWW WW 
WW WW WW 
WW WWW W 
W WWW 
WW 
9999999999 
$999999999°9 
99 99 
99 99 
99 99 
999999999999 
999999999999 
99 
99 
99 99 
999999999999 
9999999999 


PEPPPPPPPPP 

PPPPPPPPPPPP 

Pp Pp 

pp pp 
pp pp 

PP PPPPPPPPPP 

PPPPPPPPPPP 

Pp 

PP 

Pp 

pp 

Pp 


00000000 
00G0000000 
00 OO 
00 00 
00 00 
00 00 
00 00 
00 — 00 
00 00 
00 00 
~0000000000 
00000000 


2222222222 
222222222222 
22 22 


ae 
222222222222 
222222222222 


eR a a 2 2 eK ee a a Ka A RE a 2 2 a a OE IE AE EK ea a a a a a A AE OK HE AE AE Me Ae Ee A I ee A i A CE AC A EK AE AE A EC OE OC EK OK AK OK IE OK OK 


PGMA PAGE 2 


LOC OBJECT CODE ADDR1L ADDR2 STMT SQURCE STATEMENT FO8BAPRI0 9/16/70 


15 KR RRR OR RE RRR RAE P RO QO - GQ G UY E Rx AI BK OK RE 2c 2K oi aK OK oe 2 OK ie OK OK OK OK OK 


* 00001500 
lo * * 00001600 
17 * IN THIS WORK PROJECT WE'LL TAKE A CLOSER LOOK AT THOSE * 00001700 
18 * INSTRUCTIONS WHICH ALLOW US TO COMMUNICATE WITH,AND CONTROL * 00001800 
19 % THE ASSEMBLER. THIS PROJECT IS DIVIDED INTO TWO SECTIONS. * 00001900 
20 * * 00002000 
21 * LET'S FIRST EXPLORE SOME OF THE OPERATIONS THE ASSEMBLER * 00002100 
22 * PERFORMS. * 00002200 
23 * 00002300 
24 % * 00002400 
25 1.8Y USING THE ASSEMBLER WE ARE FREED FROM THE TEDIOUS ¥* 00002500 
26 * TASK OF WRITING OUR INSTRUCTIONS IN MACHINE LANGUAGE. * 00002600 
27 * * 00002700 
28 * 2.THE ASSEMBLER WILL RESOLVE SYMBOLIC ADDRESSES,AND * 00002800 
29 * IN SOME CASES,INSERT THE LENGTH FIELD IN AN "SS? * 00002900 
30 * INSTRUCTION. * 00003000 
31 * * 00003100 
32 * 3.THE ASSEMBLER WILL GENERATE OUTPUT LISTINGS OF THE * 00003200 
33 % PROGRAM BEING ASSEMBLED. * 00003300 
34 * 00003400 
35 4,THE ASSEMBLER WILL RESERVE STORAGE SPACE FOR US. * 00003500 
36 * * 00003600 
37 * 5.DATA CAN BE CONVERTED FROM ONE FORM TO ANOTHER. * 00003700 
38 * * 00003800 
39 % 6.BOUNDARY ALIGNMENT WILL BE TAKEN CARE OF FOR US. * 00003900 
40 * * 00004000 | 
41 * 7.THE ASSEMBLER WILL ALLOW US TO MAKE A SYMBOL EQUAL * 00004100 
42% TO A VALUE OR EVEN ANOTHER SYMBOL. * 00004200 | 
43 * * 00004300 
44% WHY DON'T WE TAKE A LOOK AT SOME OF THOSE ASSEMBLER INSTRUCTIONS * 00004400 
45 * WITH WHICH WE MAY CONTROL THE PERFORMANCE OF THE ABOVE * 00004500 
46 * GPERATIGNS ? * 00004600 
47 * * 00004700 
LB KA He a RK AE Ke OE OK CAS CE Oe ig BE IC Oe RC OE OK OK OI I IK A 2 OK KO oe OK aC oe i aK OK A Ke AK KK KKK KKK ©6OQOO04800 


s9 


PGMA 


LOG “OBJECT CORE ADJDRIL ADDR2 STMT 


SOURCE STATEMENT FO8APR70 


THE INSTRUCTIONS WE®LL EXAMINE IN Se: <C. Ohta <Or<n 


Hoe EE 4 


O LISTING CONTROL ENSTRUCTIONS (3) 


ee 


G DATA DEFINITION INSTRUCTIONS (5) 


STCRKAGE DEFINITION INSTRUCTIONS (4) 


IN S&C T IAN T WC OF THE PROJECT WE'LL LOOK AT: 


a oe ae me awe 


QO PROGRAM CONTROL INSTRUCTIONS (6) 


a ee a a acs 
ro 


Hoe Fe eH 


Oo SYMBOL DEFINITION INSTRUCTION (7) 


% 4H 4% 


St 3b 4 


ALSO IN SE GF EOF oN Two WETLL TAKE A GLANCE AT SOME ITEMS 


OF A GENERAL NATURE,SUCH AS: 


eH MH 


O TERMS (2) 

C EXPRESSIONS (2) 

O LITERALS (2) 

C LENGTHS~~EXPLICIT AND IMPLIED (2) 


t ot He Ht St 4 


3 


REQUIRED DOCUMENTATION 


OS pe et YE AG Se cD eS EY EEE SO ED aD ED OS ci SEY SRE ve aatne see <TD 


D.U0.S-s ASSEMBLER MANUAL 


a 


at oe ot 4 


Heo 4% 


Sp > NOTESTHE NUMBERS ENCLCSED IN () REFER TO THE RELATED 
OPERATIGNS ON THE PREVIOUS PAGE. 


ee 3t 3 


O IN CASE YOU HAVEN'T ALREADY GUESSED IT,THIS PROJECT [S AN 
ASSEMBLY LISTING. THEREFORE [TF YOU KEEP CLOSE WATCH ON THE LEFT 
HAND STIDE OF THE PAGE YOU CAN SEE HOW THE INSTRUCTIONS ARE 
ASSEMBLED. LET US PROCEED... 


# 


% 


c te oH tt tt 


ee ee ce a 
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00005100 
00005200 
00005300 
00005400 
00005500 
00005600 
00005700 
00005800 
00005900 
9C006000 
00006100 
00006200 
00006 300 
0C006400 
00006500 
00006600 
00006700 
00006800 
00006900 
COQO007000 
00007100 
CO0007200 
00007300 
CO00T400 
00007500 
00007600 
QOO00TTOO 
00007800 
00007900 
00008000 
00008100 
00008200 
00008300 
00008400 
00008500 
00008600 
Q0008700 
000068800 
0C008900 
00009000 
00009100 
QQ0009200 
00009300 
00009400 


PGMA PAGE 4 
{0C OBJECT CODE ADDRL ADDR2 STMT SOURCE STATEMENT FO8APR1/0 9/16/70 
97 * TISTATOITAA TTA ATT TT 00009700 

98 * / / 00009800 

99° * / SECTION / 0C009900 

100 * / ONE / 00010000 

101 * / / 00010100 


VUVTIIITATATAT IATA 00010200 


— 
© 
N 

3¢ 


£9 


OBJECT CODE 


PGMA 


LOC ADDRi ADDR2 STMT 


LOS 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
bit 
118 
119 
120 
121 
122 
123 
124 
E25 
126 
127 
128 
129 
130 
131 
ee 
L343 
134 


tA 
oy 


4 4 


HoH He eH 


+t 


a 


% 


oe OH 


HH OH 4 


SOUR 


PSI 


CE STATEMENT FO8APR 7/0 
FIC ROR IKK RO AOR RR ak a aK a ea oe kak a Ro fe ak eK a a a kc ak kc a ok oka ag ai ak kc akc a ke ak ke a ofc a ake ak ok afc fc ac ak a ate a ak 
ok 
VIVID ATATATTAAIIA I IIAAAA * 
JLISTING CONTROL INSTRUCTIONS/ * 

VISITA TAA TAA TIT AIIAII A I AAT A AT * 

SII ** 
/TITLE/ * 
VAI ** 

IF ISSUED THIS §TITLE* STATEMENT ** 

TITLE "UP TO 100 CHAR! WOULD CAUSE A SKIP TO QNE AND THE * 
OPERAND TO BE PRINTED AT THE TOP OF* 

THE FOLLOWING PAGES. IF TITLE CARD * 
HAS A NAME FIELD (1 TQ 4 ALPHA OR * 
NUMERIC CHAR.), THE NAME WILL BE * 


PUNCHED IN THE QBJECT DECK AS ID IN* 
COLS 73-76. ANY 4 CHAR MAY BE USED * 
THE LISTING TITLE MAY BE CHANGED BY* 
ANOTHER TITLE CARD BUT THE DECK ID 
THIS "TITLE CARD REMAINS UNCHANGED. 
WILL BE ISSUED 
1 QO THE NEXT CARO will CHANGE THE TITLE 
I THAT CARD SAYS AND [ QUOTE,"TITLE ; 
| "F.E. EDUCATION,P.S.I. 
I WORK PROJECT. ! 
V 
TITLE "FE. EDUCATION, P.S.E ASSEMBLY LANGUAGE WORK PROJECT.! 


st ote 4 ae 4 
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00010500 
00010600 
Q00107C0 
00010800 
00010900 
OOO011000 
00011100 
00011200 
00011300 
00011400 
00011500 
00011600 
OOC11700 
00011800 
00011900 
00012000 
00012100 
CO012200 
00012300 
000124C0 
00012500 
00012600 
00012700 
00012800 
00012900 
00013000 
00C13100 
00013200 
00013300 
0GG13400 


PGMA FeE. EDUCATION, P.S.T ASSEMBLY LANGUAGE WORK PROJECT. 


LOC OBJECT CODE ADD1 ADDR2 STMT 


137 
138 
139 
140 
141 
142 
143 
144 
145 


SCQURCE STATEMENT FO8APR/0 


*SSHSSESSSSESHSHSSSHSHSHSH QUESTION 2.1 HSHSHEHSHHSSHSHSHSHEFSESHSSHSHF$HSHHSHHHHHSGS 
* $ $ 
* § WItlL PGMA BE PUNCHED IN COL.73-76 OF THE OBJECT DECK $ 
* $ DEVELOPED FROM THIS WORK PROJECT??? $ 
x $ $ 
*« $ $ 
*¢ $ 
* $ $ 
XSESSSHESSSHESHSHSSESHSHSESHSSHSSFHSHSFESHSSSHSHSHFHSHFHHSHHSHEFHSHHSHSHSHESHHEHESHHSHSEHSHSS 
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00013700 
00013800 
00013900 
00014000 
00014100 
00014200 
00014300 
00014400 
00014500 


PGMA 


LCC 


69 


OO201A 


002044 
00204C 
002054 
00205C 
002064 
00206C 


OBJECT CODE 


D5D6E3C0540C8&D6E6 


D5D6E3C0540C8D6 E6 
40D4E4C3C0840D6C6 
40D4C540C9E240D7 
D9CID5E3C5C44 0D6 
D540E3C8C9E240D6 
D5C5 


ADDR1 ADDR2 


STMT 


147 
148 
149 
150 
151 
152 
153 
154 
155 
156 


158 
159 
160 
161 
162 
163 
1 64 
165 
166 
167 
168 
169 
176 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 


185 
186 
187 
188 
189 
190 


SOURCE STATEMENT FO8APR/0 


“mmr ESS S SSS SST SSeS sS SST sesset== ANSWER 2, ] s=BBE Seat tttessts=sSeee2SeSeSeeseSe z= 


HH 4 


YES.THE TITLE CARD PRUVEDES THE CAPABILITY OF IDENTIFYING = 
THE OBJECT DECK WITH UP TO 4 ALPHABETIC OR NUMERIC = 
CHARACTERS. THESE 4 CHARACTERS MUST BE PLACED IN THE = 
NAME FYELD OF THE FIRST *TITLE* CARD IN THE SOURCE = 
DECK ee cere ecco veceveeeee FL TRIED IT AND IT PUNCHES...e. = 


% 


+t 
noboaw wt Wow uw 


3% 4 


OC me ue rm et em cme cee ce me ee ee ree meee mre eee ree ee ee ee ee ee ee ee ee eee 


L4ttttts 
/PRINT/ 
ITI 


—~->NOTE - PRINT ITS THE ONLY LISTING CONTROL INSTRUCTION THAT WILL 
PRINT ON THE PROGRAM LISTING 
PRINT 1 TO 3 PARAMETERS 


ae 


fe Fe 9k 4b He He ae ee 


PARAMETERS ~— ON — PRINT A LISTING 
OFF — NO LISTING PRINTED 
AR Re ee ee ee at ee ee cee etme nem ee ete teh ane ae mene, meme AO ee Oe mp ae ee ED me mete ome nye meme cere PA ee ae ee ee ee cme ee A ED aS cane aR ae <a NP ee ERR Or eee ap sean came ln ee cae Oe me an oy ~~ 
* GEN — PRINT MACRO GENERATED STATEMENTS 
*MACROS COME LATER----<- > NOGEN =~ PRINT MACRO INSTRUCTION BUT DO NQT * 


* IN AN ADVANCED CLASS. PRINT STATEMENTS GENERATED BY MACROS 


DATA ~ PRINT CONSTANTS IN FULL 
NODATA ~— PRINT UP TQ 8 BYTES OF CONSTANTS 


H 4 


¢ 


Ps 


3 


He + 
HH dt 3 Ht 


PRINT NODATA 
DC C*NOGTE HOW MUCH GF ME IS PRINTED ON THIS ONE® * 
Ko Ce een a oe a * 
PRINT DATA 
DC C*NOTE HOW MUCH OF ME [S PRINTED ON THIS ONE'® * 
{--————--- = wae He ee ee a ne ee a ee eee 


OC IF NO PRINT STATEMENT APPEARS ASSEMBLER ASSUMES 
PARAMETERS TO BE — ON,GENyNODATA 


% 3 Ht He 3 


ot at kk 4 


Sea AK ok og oko oe ok i ok ak 


+ 


4 
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00014700 
00014800 
00014900 
00015000 
00015100 
00015200 
00015300 
00015400 
0G015500 
00015600 


00015800 
00015900 
00016000 
00016100 
00016200 
00016300 
00016400 
00016500 
00016600 
00016700 
00016800 
00016900 
00017000 
00017100 
00017200 
00017300 
00017400 
00017500 
00017600 
00017700 
00017800 
00017900 
00018000 
00018100 
00018200 
00018300 
00018400 


00018500 
00018600 
00018700 
00018800 
00018900 
00019000 


02 


PGMA FeE. EDUCATION, P.S.1 ASSEMBLY LANGUAGE WORK PROJECT. PAGE 8 


Loc OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70 


193 ¥*SH$S$SSHSHSSHSHHSHSHHSSSSSFHHSHSH$HHSSHS QUESTION 2.2 HSHHSHHHHSH$ESHESESSHSSHESSSESSS OOOLI300 


194 * $ 00019400 
195 *$ WHAT WQULD BE PRINTED AS A RESULT OF THE FOLLOWING STATEMENT? $ 00015500 
196 *$ $ 00019600 
197 *$ PRINT OFF,yNODATA $ 00019700 
198 *$ DC C*THIS IS QUESTION 2.2! $ 0001980C 
199 *$ $ 00019900 
200 *$ A. THE ENTIRE 20 BYTES OF THE CONSTANT. $ 00020000 
201 *$ Be THE PRINT STATEMENT. $ Q0020100 
202 *$ C. THE PRINT STATEMENT AND THE ENTIRE CONSTANT. $ 00020200 
203. *$ D. THE PRINT STATEMENT AND THE FIRST 8 BYTES OF THE $ 00020300 
204 *$ CONSTANT. $ 00020400 
205 *$ $ 00020500 
206 *$ $ 00020600 
ZOT FHESHSFHESHSHSSHSHSSHSHHSEHHSHHSHDHHEHHHFSFHHHHFHHHFHHHSHSHHSFEFFSHHHHHHSHSSHSS$HSSHSHSS OOOZOTOO 


LZ 


PGMA FeLE. EDUCATION, 


LGC OBJECT CODE ADDR1 ADDR2 = STMT 


P.Sefl ASSEMBLY LANGUAGE WORK PROJECT. 


SQURCE STATEMENT FO8BAPR 70 


ANS WER 2 4JS= SSS 3255255555 = 5-—2525=S>—== 


B IS CORRECT... SINCE PRINT OFF SUPPRESSES PRINTING THE = 
CONSTANT WELL NOT BE PRINTED. 


% 4 3% + 


% 
bounw to ue dt 


WATCH [TflLlL ISSUE THE 2 STATEMENTS 

THE FIRST ONE YOUTLLE SEE IS THE "PRINT OFFS 
THE SECOND ONE YOUFLL HAVE TO TAKE MY WORD 
FOR (PRINT GN). SINCE PRINT HAS BEEN TURNED 
OFF BY THE "PRINT OFF*,IT ONLY SEEMS RIGHT 
AND REASONABLE TO ASSUME THAT WHEN THE 
PRINT HAS BEEN TURNED OFF WE WON'T SEE ANY 
STATEMENT PRINTED NOT EVEN A "PRINT ON! 
PLEASE TRUST ME . 


Ho 


a 


Ya 
ww 


ot 


Hou Ww ow Wot te tf tei om ou 


iow u tb von 


% 4 3 


PRINT OFFeNODATA 


3 


aie 
hou wou teonmeou 


Y ISSUED A *PRINT ON, DATA® TO GET US BACK TO 
NORMAL AND TO ALLOW US TO PRINT ENTIRE 
CONSTANTS LATER. SORRY,BUT THE "PRINT GQN,DATAS 
DOES NOT PRINT AFTER THE "PRINT OFF", GR DID 
IT ALREADY SAY THAT ? 


3 


* 


3 


% 


fon HW on owe a 


% 
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00021000 
00021100 
00021200 
00021300 
06021400 
00021500 
00021600 
00021700 
00021800 
00021900 
00022000 
00022100 
00022200 
00022300 
00022400 
00022500 
00022800 
00022900 
90023C00 
00023100 
00023200 
00023300 
00023400 
CQOO23500 


eZ 


PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 10 
LOC GBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8SAPRTO 9/16/70 
238 * LTT * 00023800 

239 * SPACES * 00023900 

240 * VISTI * 00024000 

241 * IF ISSUED THIS *SPACE 6" STATEMENT * 00024100 

242 %* SPACE 6 WILL CAUSE NUMBER OF BLANK LINES * 00024200 

243 SPECIFIED IN OPERAND TO BE INSERTED * 00024300 

244 % IN LISTING. NOTE THAT WHEN A SPACE CARD * 00024400 

245 * IS USED IT DOES NOT PRINT BUT STATEMENT * 00024500 

246 * NUMBER STILL ADVANCES. I USE THE "SPACE*'* 00024600 

; 247 % THRCUGHGUT THIS PROJECT. * 00024700 
249 * THE BLANK LINE ABOVE THIS COMMENT IS THE RESULT OF A SPACE 1 CARD. * 00024960 

250 * * 00025000 

ZOLA KK 2 2K a OK I a aR KE 2 SC aR OKC IC 2 Ig a RE OK KE OK OK SIS I A I AI I A IC OK A I ICC A A Og 2 OK KK OK EK OK OK KK KK =~ OOO25100 

253 %* PINTS * 00025300 

254 % /ESECT/ * 00025400 

255 * SIT * 00025500 

256 * IF ISSUED THIS "EJECT* STATEMENT WILL * 000625600 

257 * EJECT CAUSE A SKIP TO NEXT PAGE, BY USE OF AN * 00025700 

258 * EJECT STATEMENT THE NEXT STATEMENT WILL * 00025800 

259 * APPEAR AS FIRST LINE OF THE NEXT PAGE. * 00025900 

260 * * 00026000 

QOL EREFEEEEE EL EAE EEE EEE EEE EEE EEE EEE EE AF EEE E EEE tet teeter ttet ttt ettet tt tttt+ 00026100 

262 * * 00026200 

263 * © THE NEXT LINE WILL BE ON A NEW PAGE AS A RESULT OF MY ISSUING * 00026300 

264 * AN "EJECT'. * 00026400 


ay 


PGMA FeE. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 1l 
y 

LOC OBJECT CODE ADDRL ADDR2 STMT SOURCE STATEMENT FO8APR7/0 9/16/70 

266 * «2. « « « L AM v HE N EX T LINE 7 ° * 00026600 

268 * PIITTTOSTTATTA ITT TTI AS * 00026800 

269 * /DATA DEFINITION INSTRUCTIONS/ * 00026900 

210 * SITIO TS * 00027000 

2¢1 * * 00027100 

272 *0 THESE STATEMENTS ARE USED TO ENTER DATA CONSTANTS INTO STORAGE ANC * 00027200 

273 * TO DEFINE AND RESERVE AREAS OF STORAGE. * 00027300 

274 * * QG0027400 

275 * * 00027500 

276 * * 00027600 

217 * * 00027700 

278 * * 00027800 

279 * * 00027900 

280 * PUTTIN TS * 00028000 

281 * /THE DC STATEMENT. (DEFINE CONSTANT)I/ * 00028100 

gp 282 * SILT IITTITTAS ATTA * 00028200 

283 * * 00028300 

284 * * ©C0028400 

285 * GO THE DEFINE CONSTANT INSTRUCTION IS USED TO PROVIDE CONSTANT * 0Q0C28500 

286 * DATA IN STORAGE. IT MAY SPECIFY ONE CONSTANT OR A * 00028600 

287 * SERTES OF CONSTANTS.THIS DATA MAY BE IN A VARIETY OF * CO028700 

288 * FORMATS.-LET*S TAKE A CLOSER LOOK AT THESE INSTRUCTIONS..* 00028800 

289 * * 00028900 

290 * * Q0029000 

291 FORMAT OF DC STATEMENTS * 00029100 

292 *ANYDC DC 4CL8"'*ABCDEFGH! * 00029200 

293 * DC FORMAT 1ST — DUPLICATION FACTOR=4 * 00029300 

294 * 2ND — TYPE (CeXeBePoZaFoHrAsV¥oSaVaE2 AND DI=C * 00029400 

‘ 295 * 3RD — MODIFIERS ( LENGTH, SCALE, QR EXPONENT ) * 00029500 

296 * =LENGTH OF 8 * 00029600 

297 * 4TH — CONSTANTS ="ABCDEFGH! * 00029700 

298 * * 00029800 

ZOD RARE ARK A RK A AE EK EK OE RK I i OS A EC RAR KE AEE AE OE AE EK EE IE EK AE KR RAK KE KEKE =OOQOZIGOO 


PGMA 


LOC 


002082 
00208A 
002090 


co2091 
002097 
Cc02099 


00209F 
0020A7 
OO20AF 
0020B7 
0020BF 
0020C7 
0020CF 
002007 
O0020DF 
., 0020E7 
* OO20EF 
OO20F7 
O020FF 
002107 
00210F 
002117 
OO211F 
002127 
00212F 


F.E. EDUCATION; 


OBJECT CODE 


C306D5E2E3C1D5E3 
FLF2F3C1C2C3 
TD 


F1F2F3404040 
F1F2 
FLF2F3F1F2F3 


E4D740£3D640F2F5 
F640C3C8C1D9C1C3 
E3C5D9E240D4C1E8 
4002C540C5D5C3D3 
D6E2C5C440C9D54C 
D8 E4D6E3C5E26060 
4040404040404040 
4.040404040404040 
4040404040404040 
4040404040404040 
4040404040404040 
4040464040404640 
40404040404C64040 
4040404040464046 
4040404040404040 
4040404040404040 
4040404040404040 
4040404040404040 
40404040 


ADDR1 ADDR 2 


STMT 


314 


315 


316 


317 


P.SeI ASSEMBLY LANGUAGE WCRK PROJECT. 


SOURCE STATEMENT 


* 
* 
* 
* 
DC 
DC 
DC 
* 
DC 
DC 
DC 
DC 
NAME1] DC 
NAME2 DC 
NAME3 DC 


SAMEBASE DC 


tH He Ht eM HHH HK 


SITTTITATTTTTATT LATIN 

/CHARACTER CONSTANTS ( C TYPE )/ 

SLOLTOTMATT TOTTI TT 

C*CONSTANT® 

C*123ABC! 

CLens SPECIAL CASE,s TWO ** NEEDED WITHIN QUOTE 
TO ASSEMBLE ONE ! 

CL6'123! PADDING { RIGHT WITH BLANKS ) 

CL2'123° TRUNCATION ( RIGHT ) 

2C* 123! DUP FACTOR 


FO8APR70 


C*UP TO 256 CHARACTERS MAY BE ENCLOSED IN QUOTES--—§ 


"HOWEVER, 
"FOR ANY ONE 


NAME1 HAS AN 
NAME2 HAS AN 
NAME3 HAS AN 
SAMEBASE HAS 
L 5.4 3E MO 
ATTRIBU 


ONLY TWO CONTINUATION CARDS MAY BE USED! 


ASSEMBLER STATEMENT. §& 


: ASSEMBLES 16 BLANKS 


ASSEMBLES 16 BLANKS 


ASSEMBLES 16 BLANKS 


WOULD YOU BELIEVE 52 BLANKS ? 


IMPLIED LENGTH ATTRIBUTE OF 16 
IMPLIED LENGTH ATTRIBUTE OF 2 
EXPLICIT LENGTH ATTRIBUTE OF 4 
AN EXPLICIT LENGTH OF 52 


RE ABOUT 
TES L ATER. 


FERC RE A OK A AE EE IE AE OE OC OIE OO IC HE AE AS OK IE OK IE OK OI FE OC OK OK OK KOK ON OIE AS OK OK BIE OK OK BK OK OK AE IE BIE SIC AK OK AS EE AE OI KC OE AK AE AK EAE OK 


H HH HN H H H 3 Ht H 
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00630200 
00030300 
00030400 
00030500 
06030600 
00030709 
00030800 
00030900 
GCQ0031C00 
00031100 
00031200 


*C00031300 
*C 00031400 


* 


% 


* 


a a a 


% 4 


00031500 


60031600 


00031700 


60031800 


0C031909 


00032000 
0003210C 
00032200 
00032300 
000324CO0 
00032560 
00032600 
00032700 
00032800 
00032900 


GZ 


PGMA F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. 


LOC OBJECT CODE ADDR1 ADDR2 STMT 


329 
330 
332 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 


SGURCE STATEMENT FOBAPRTI0 
*ESESSFSHSHSHSSSSHFSSHHHESHHHSHES QUESTION 2.3 HH$HGHF$FHHHHFSHHEFSHEHFHHHSHHEHHHHHHHS 
* $ $ 
* $ ; $ 
* $ AFTER THE FCLLOWING DOC IS ISSUED WHAT WILL BE THE CONTENTS OF §$ 
* $ LOCATION "FIRST!? $ 
*$ $ 
* $ FIRST DC 3CL4'12345! $ 
*$ $ 
* $ Aw F2F3F4F5F2F3F4F5F2F3F4F5 $ 
*§ B. 123412341234 $ 
* $ C. FLF2ZF3F4 $ 
* $ De FLF2F3F4FIF2F3F4F1F2F3F4 $ 
* $ Ew PLE ZESFLEZESE LP ZESFLP Zr Ss $ 
*$ $ 
*ESSSSSSHHSHHSHSSHSHSHLHSSHSESSHESHSSHHSHSHHFFSHHSHSHSESHHFSHEHFHHHFHFLEFSHEFHHSHHSHHHHHSHHS$SH 
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00033100 
00033200 
00033300 
00033400 
00033500 
00033600 
00033700 
00033800 
00033900 
00034000 
00034100 
00034200 
00034300 
00034400 
00034590 


PGMA FLE. EDUCATION, P.S.oI ASSEMBLY LANGUAGE WORK PROJECT. PAGE 14 

LOC OBJECT CODE ADDRI ADDR2 STMT SOURCE STATEMENT FO8APR70 9/16/70 

345 *#e=nsccsrsessessetesesssess=ezr== ANSWER 2,3 set sestsstesssessese2sreze=z2e=z2e= 00034700 

346 *= = 00034800 

347 *= = 00034900 

348 *= D IS THE CORRECT ANSWER. cee = 00035000 

349 *= 3 IS THE DUPLICATION FACTOR SOOO WE GET 3 SETS = 00035100 

350 *= = 00035200 

351 *= 4 IS THE LENGTH SO WE GET 4 OF THE CHARACTERS = 00035300 

352 *= SPECIFIED. = 00035400 

353 *= BUT YOU ASK "WHICH 4?" = 00035500 

354 *= CHARACTER CONSTANTS TRUNCATE (CUT OFF) THE = 00035600 

355. *= RIGHT END TF THE CONSTANT EXCEEDS THE = 00035700 

356 *= LENGTH SPECIFIED(L4).HENCE THE MISSING 'F5* = 00035800 

357 = = 00035900 

358 *= = 00036000 

359 *= = 00036100 

S60 #SS 3355522 sSSeeees S55 = S323 5 SSeS S35 SSS 5333 53355 355 S235 SSS SSeS Sees S55 == (00036200 

362 * FILTTTTTOTTTT TEATS * 00036400 

363 * /SHEXIDECIMAL CONSTANTS (€ X TYPE )/ * 00036500 

364 * ee * 00036600 

365 * * 00036700 

002133 123ABC 366 DC X*123ABC! UP TO 256 BYTES LONG ( 512 HEX DIGITS ) * 00036800 

002136 FFOOQOOFF 367 DC X*FFOOQGOQFFf SETS UP 1°ST AND LAST BYTES OF WORD TO ONES 000369600 

~ 00213A 0123 368 DC X*123' PADDING ( LEFT WITH ZEROS ) * 00037000 

® 00213C 0123 369 DC XL2'1238 * 00037100 

00213E 000C00000123 370 DC XL6'123' * 00037200 

002144 345678 371 DC XL3'12345678" TRUNCATION ( LEFT ) * 00037300 

002147 ABCDEFABCDEF 372 DC 2X*ABCDEF® DUPLICATION FACTOR * 00037400 

00214D 00000000C00000G0 373 NAME4 DC SXL4*O!% * 00037500 
002155 00000000 

002159 d00COO000COC00G0ND 374 NAMES DC XL12'Q° * 00037600 
002161 00000000 

375 = NAME4 HAS A LENGTH ATTRIBUTE OF 4 * 00037700 

376 * NAME5 HAS A LENGTH ATTRIBUTE QF 12 * 00037800 

377 * * 00037900 

QTR RK A a ai He he a a oe 2 2 2 RE i He OK 3 AE CIE CR IE OE KE A EK AK BC AE EI ONE AE 2 NC KK KOK KOK OK OK KK OK KKK KK KK KEK OOO 3Z8O000 


380 *$S$S$ESHHFESESHHHEFSHFSHEHSHSHEH$SHSHS QUESTION 2.4% HSHEHFHHFHHSHSHHESHHHHHSHHSHSHESSSHS OOOZ8B2OO 


381 *$ $ 00038300 
382 *$ A GIVEN FIELD CONTAINS THE FOLLOWING DATA: $ 00038400 
383 *$ O2FFO2ZFFO2FF $ 00038500 
384 *$ $ 00038600 
385 *$ WHICH OF THE FOLLOWING DC STATEMENTS COULD GENERATE $ 00038700 
386 *$ THIS FIELD? $ 00038800 
387 *$ $ 900038900 
3288 *$ A. DC 3X*O2FF# $ 00039C00 
389 *$ Be DC XL6*O2FFO2FFO2FF® $ 000391006 
390 *$ C. DC 3XL2*BCC2FF! $ 00039200 
391 *$ D. DC XL6"*BCBCO2FFO2FFO2FF® $ 00039306 
392 *$ Ee. ALL OF THE ABOVE $ 00039400 
393 *§$ $ 00039500 
394 KSSHHSHSHSHHSHHSHSHHHHHF$HHHFHSSHEHESHHSSHSHSHSHFSHSHSEFSHHSSHHHFHHSHHHFHSHSHHHSHEHHSSHHHEFSSHHESES 00039600 


LL 


PGMA FLE. EDUCATION, P.S.T ASSEMBLY LANGUAGE WORK PROJECT. PAGE 15 
LOC OBJECT CODE ADDRI ADER2 STMT SOURCE STATEMENT FO8APRIO 9/16/70 
396 *seszssresssceststsseeeseess== ANSWER 27,4 S232 StS tt Sere tsessssrsesesseszz=a= 90039800 
391 #= = 00039900 
398 *= WOULD YOU BELTEVE THE CORRECT ANSWER IS E ? = 00040000 
299 *= I DION®'T THINK YUU WCULD. = 00640100 
40Q *= LET US PROVE. Lie PLEASE-SIEP THLS=—=-— + = 00040200 
40] *= { = 00040300 
402 *= SSeS Se ee ee ee re ere nee oY Sk We =Se= + = 00040400 
403 *= = 00040500 
002165 “0ZEFOZFFOZEr C4 DC 3XL2'CO2FFf THATS ONE: S===—= UNO = 00040600 
00216B O2FFO2FFO2ZFF 405 DC XLO"'O2FFU2FFO2FF® THALS TW =e = DUO = 00040700 
OO2171 O2FFO2ZFFO2ZFF 4G6 OG 3XL2'*BCO2FF! TaATS: THREE Spee = - TRES = 00440800 
OO2177 O2FFO2FFO2FF 407 DC XL6"*BCBCG2Z2FFO2ZFFO2FF® I CAN TELL YOUFRE CONVINCED.= 00040900 
408 *= = 00041000 
409 *= = 0004110C 
410 *saeeSeaer tee ee Sse SS SS ST SS SS SS SS SH SSS SS SS SS SS SSS SS SH SS SS SSS SSS SS Ss SSsHHse= 00041260 
412 * LUTTE ST T * 00041400 
413 * /FIXeD POINT CONSTANTS (€F AND H TYPE)D/ * GO041500 
414 * STITT TOTTI TIT * 00041600 
415 * . * Q0041700 
416 * O A FIXED POINT CONSTANT [S WRITTEN AS A DECIMAL NUMBER,WHICH MAY * O00C4180C 
417 * BE FOLLOWED BY A DECIMAL EXPONENT IF DESTRED. THE NUMBER MAY BE * 00041900 
418 * AN INTEGER GR A FRACTION,GOR A MIXED NUMBER (CONE WITH AN INTEGRAL*® 00042000 
419 * AND FRACTIGNAL PORTION). SEE THE ASSEMBLER MANUAL FOR MORE INFO.* 00042100 
420 * * Q0042200 
421 * * 00042300 
422 * OAPP EN OI X OD OF THIS PROJECT CONTAINS INFORMATION ON * 00042400 
423 * FIXED POINT CONSTANTS CONTAINING FRACTIONAL VALUES. * 00042500 
424 * * 00042600 
425 * * 00042700 
426 * * Q0042800 
427 * * 00042900 
00217D OO00000 
002180 QO007AB8 428 DC F'31416! FULLWORD NOTE NO SIGN OR DECIMAL POINT* Q0043000 
002184 7AB8 429 DC H' 31416! HALFWGRD BOTH F AND H TYPE ASSUME * 00043100 
430 * POSITIVE INTEGER * 00043200 
002186 OO7AB8 431 DC FL3"*31416! LENGTH MODIFIER NO ALIGNMENT * 000433C0 
002189 000000 
00218C 00000C45 432 DC F'3141! PADDING (LEFT wITH SIGN BIT) * 00043400 
002190. FFFFF3BB 433 DC PtH 31414 PADDING (LEFT WITH SIGN BIT) * 00043500 
CO02194 OLDF5E8301DF5EB3 434 LGTH4 cs 3F*31415987' DUP FACTOR * Q0043600 
00219C OLDF5ER3 
0021A0 0010004000C4 435 LTHATBU2 DC H' 16,464,196! MULTIPLE CONSTANTS * 00043700 
436 * * 0060043800 
437 ne odie KC 2K a ok okk ok akc ok aie ac ok ok aie ok ok ai a 2 ok ak oe ofc fe of ofc oe ae 3c ai i 2 OK iC a OK 2K oe KE HE AE OK OK AC IS AE OK OK A IC AE OK OK OOK OK RK KKK KK OO04G3900 


82 


PGMA 


LOC 


OBJECT CODE 


ADDR1 ADDR2 


STMT 


440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 


SOURCE STATEMENT 


FOB APRIO 


*ESSHSHHSHESHSEESHSHSSSFSESSHSSHH QUESTION 2.5 SHEHSFEFHEHFHHSHHSEHHFSSHHHFSHSHSESHH HSS 


*$ 
* $ 
* § 
* $ 
* 
* §$ 
* $ 
* $ 
* $ 
* $ 
* $ 
* $ 


“Fe 


* $ 
*«$ 


GIVEN THE FOLLOWING 


DC 


WHAT 


Ae 
Be 
C. 
D. 


Fé 1° 


WILL BE GENERATED AS A RESULT OF THIS DC 


FF FFEFFF 
00000001 
11111111 
FIFLFIF1 


TYPE CONSTANT: 


THE ANSWER IS 


? 


XEFHS$HHHSHSHSSHSSHSHSHSEHSHFHHHHSHHSHHFSHHEHSHFSHESHHSHHHHHL SHELF FSSHHSHEHHESSEHESHSHSS SH SH SS 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
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00044200 
00044300 
00044400 
00044500 
00044600 
C004470C 
0004480C 
00044900 
00045000 
06045100 
0060045200 
00045300 
00045400 
00045500 
0004560C 
00045700 
00045800 


62 


PGMA 


LOC 


F.LE. EDUCATION, 


OBJECT CODE 


P.Sef ASSEMBLY LANGUAGE WORK PROJECT. 


ADDR1I ADDR2 


STMT 


469 
470 
471 
472 
473 
474 
475 
476 
477 


SOURCE STATEMENT FO8APR70 
Kmmese Sot tase sss assess sesce=ee== ANSWER 2,5 SSBB SSS trasSstssSsseSsrSssSersss= 
= B tT § THE C QRRECT ANS weER e = 
x= THIS DC GENERATES A FULL WORD OF OGCOCOOL = 
*= = 
x= LETS TRY ANOTHER ONE . = 
x= = 
NN NN Ne a 


KSSHSSSSSHSHSHH$HHSSHSSS$HHHEHSS QUESTION 2.56 SHSHHHHHFHSHHHHFEFSHSLHLHSFSHHHHHH ELS HS 
* $ $ 
* $ $ 
xg WHAT WILL THE FOLLOWING DC GENERATE ? | $ 
* $ $ 
* DC Hl" $ 
* THE ANSWER IS ____ $ 
*g $ 
KESSSSHSSHSHFSSHSSHSSSHSSFEHGHFHHSHHSHSHSHHHH SHE HSHHHSHH$HEFSESHHSHHSHSHHSHEFSSHSHE SHES HESS 
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00046100 
00046200 
00046 300 
00046400 
00046500 
00046600 
00046700 
00046800 
00046900 


60C47100 
00047200 
00047360 
00047400 
000475C0 
00047600 
00047700 
00047800 
00047900 


08 


PGMA F.LE. EDUCATIGN, P.S.1 ASSEMBLY LANGUAGE WORK PROJECT. 


LGC OBJECT CODE ADDR1 ADDR2 STMT 


SOURCE STATEMENT FO8APR70 
SSS SSS S25 S35 >] =s5SS55==>==: ANSWER. 266 S SSS SSS SS SSS SSS SSS SS SSS SSS SS SSSs= 
*= ONE HALF WORD IS GENERATED WITH A VALUE OF OOO01 = 
ee LET'S TRY ONE MOGRE;OKAY ? = 
KESSESESSSSESHSSHESES$SSSSESH$HE QUESTION 2.7 HFSHSHFHSSHHSHSSSSHSHFFSHESSHSSSSHSSS 


*§ $ 
*$ GIVEN THE FOLLOWING: DC D1 $ 
* $ $ 
* $ WHAT WILL BE THE RESULT IN CORE AFTER THE DC IS ASSEMBLED ? $ 
*$ $ 
*§ A»FOFOFCFCFOFOFCFI $ 
*$ B.-O0O000000000000001 $ 
* § C.4110000000000000 $ 
*$ DeLL11L11I1111111111 $ 
* $ THE ANSWER IS WW . $ 
XESSHSHHSHHFHHSESHESHSSHSHSFSESHSFSHEHSHSHEHHSHSHHHSHSHHFHSHHHSHSHHFSHSHSEFSHESHHS FH HHSHESFS SS HSS 
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00048200 
00048300 
06048400 
00048500 
00048600 
00048700 
00048800 


00049000 
00049100 
00049200 
00049300 
00049400 
00049500 
00049600 
00049700 
00049800 
00049900 
00050000 
00050100 


L8 


PGMA FeE. EDUCATION, F.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 19 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APR70 9/16/T0 
592 *s=ssassessetesesssc=== ANSWER 2.7 =eeBeetteaetersss reste eesSSSSeeSrSz=e== 00050400 
503 *= = 00050500 
504 %*= T PULLED A DIRTY TRICK ON YOU. THE §D* TYPE OF DC CAUSES A = 00050600 
5C5 %*= DOUBLE PRECISION ' FLOATING POINT® NUMBER TO BE GENERATED NOT = 00050700 
506 *= A DOUBLE WORD OF FIXED POINT INFO. WE'LL GET A CLOSER LOOK = 00050800 
5O% *= AY WHAT A FLOATING POINT NUMBER ITS IN A LATER SECTION OF THE = 00050900 
5C8 *= COURSE. THE ONLY "FLOATING POINT® CHOICE GIVEN WAS: = 00051000 
509 *= = 00051100 
510 *= eecee C sees = 00051200 
511 *= = 00051300 
512 *= = 00051400 
O021A6 0000 
OO21A8 4110000G00CCG0000 513 DC D'i' LCOK OVER ON THE LEFT FOR A GRAPHIC = 90051500 
514 *= Clean anna REPRESENTATION. = 00051600 
515 *= = 00051700 
516 


zs 


PGMA  F.E. EDUCATIGN, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. | PAGE 20 
LOC OBJECT CODE ADDRL ADDR2 STMT SOURCE STATEMENT FOB8APR70 9/16/70 
519 * SITTTTTI TTT TTA TATA UAT ATA AAA * 00052100 
520 * /ADDRESS CONSTANTS (€ AvY,AND S TYPE )/ * 00052200 
521 * TISTTOTATT TTT TAT TTA TTT ATA * 00052300 
522 * * 00052400 
523 * 00052500 
524 * 0 AN ADDRESS CONSTANT IS A STORAGE ADDRESS THAT IS TRANSLATED INTQ * 00052600 
525 x A CONSTANT. ADDRESS CUNSTANTS CAN BE USED FOR INITIALIZING * 00052700 
526 * BASE REGISTERS TO FACILITATE THE ADDRESSING OF STORAGE. * 00052800 
527 x * 00052900 
528 * 0 ADDRESS CONSTANTS ARE ENCLOSED IN PARENTHESES(). IF YOU SPECIFY * 00053C00 
529 * TWO OR MORE ADDRESS CONSTANTS IN GONE STATEMENT, THEY SHOULD BE * 00053100 
530 * SEPERATED BY A COMMA.THE ENTIRE SEQUENCE IS ENCLCSED IN (). * 00053200 
531 * * 00053300 
532 * * 00053400 
BBB KARE IK ES AE A KR OE OK OK OE IE IK AK EO IKE A KK AE OS A OK AK EK OC OOK OK OE OK OK OK OK IE OK CK OK OK OK KK OK KOK KK KKK KKK 00053500 
534 * * 00053600 
0021B0 00G020CF 535 DC ACNAMEL) IMPLIED LENGTH OF FOUR BYTES. ALIGNS TO * 00053700 
536 * A FULL WORD BOUNDARY * 00053800 
0021B4 0020CF 537 DC AL3(NAMEL) SPECIFIED LENGTH OF THREE BYTES. * O005350C 
538 * NO ALIGNMENT. * 00054000 
0021B7 00 
0021B8 000020006¢00300C 539 BC A(COOL2 »COOL2 +4096, COUL2 +8192) AN ADCON CAN HAVE * 00054100 
0021C0 90004000 : 
540 * MULTIPLE OPERANDS * 00054200 
541 * * 0005430C 
542 * NOTE: *COQL2* IS DEFINED IN STATEMENT NUMBER O01 AND ITS * 0C0544C0 
543 % ASSEMBLED ADDRESS IS CO2000. I DIDN'T PUT THE PAGES WHICH * 000545U0 
544 % INCLUDED THE START CARD (€ STATEMENT #001 ) IN THIS * 00054600 
545 x LISTING. * 00054700 
546 * * OC0548CC 
547 * * 00054900 
0021C4 0C0C1060 548 DC =. AC 4096) ABSULUTE ADDRESS SPECIFICATION * 00055000 
549 > * 06055100 
0021C8 20CF 550 DC  Y(NAMEL) IMPLIED LENGTH OF 2 BYTES. ALIGNS TO A * ©005520C 
551 x HALF WORD BOUNDARY. * 60055300 
552 * * 000554CC 
0021CA COC9 553 DC - S(NAMEL) AGAIN A HALF WORD ON A HALF WORD BOUNDARY, * 00055500 
554 BUT THIS ADDRESS 1S BROKEN DCWN INTO A * 00955600 
555 x BASE AND DISPLACEMENT. * 00055700 
556 * * ©0055600 
B57 RRA OK AEE I KK OK AK AC OI AK OK AE OE AE OK IS AK OK AE AK OK OS OK IS IC AE AE OIE AE A IS OK OK IS IK OK OK AIK AK ROK AS ES OK AE OK OK OK OK EK KOK ROR EAR KA 6 O55 9C0 
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO0 9/16/70 

559 %* * 00056100 

560 * meee ene >WA TCH THIS ON EX------- * 00056200 

561 * * 00056300 

562 *FUNCTION DC 256AL1(*-FUNCTION) THIS SHOULD GENERATE A TABLE OF 256 * 00056400 

563 * 1 BYTES STARTING WITH A VALUE OF 00 * 00056500 

564 % [4 AND ENDING WITH FF.(* IS THE VALUE * 00056600 

565 * 256 TIMES<-=--+ +--—>LENGTH OF THE LOCATION COUNTER WHICH * 00056700 

566 * OF INCREASES WITH EVERY BYTE GENERATED* 00056800 

567 * ONE "FUNCTION" REMAINS CONSTANT.THUS THE* 00056900 

568 * FIRST BYTE =00,THE LAST=255=FF...) * 00057000 

569 * * 00057100 

570 * HERE WE CO stiisnulans debe ses kene case's #) 00057200 

571 * * 00057300 

0021CC 0001020304050607 572 FUNCTION OC 256AL1 (#-FUNCTION) 06057400 
0021D4 O8090A0BOCODOEOF 
0021DC 1011121314151617 
OO21E4 18191A1B1C1D1E1F 
OOZLEC 2021222324252627 
CO2Z1F4 28292A2B2C 2D2E2F 
OO2Z1FC 3C31323334353637 
002204 38393A3B3C3D3E3F 
002200 4041424344454647 
CO2214 4849444B4C 4D4E4F 
00221C 5051525354555657 
002224 58595A5B5C5D5E5F 
00222C 606162 6364656667 
002234 68696A6B6C6D6E6F 
00223C 707172737475 7677 
002244 78797ATB7C TDTETF 
00224C 808182838485 8687 
002254 88898A8B 8C 8D 8E 8F 
00225C 9091929394959697 
002264 98999A9B9C9D9IEIF 
00226C AOALAZA3A4A5A6A7 
002274 A8A9AAABACADAEAF 
00227C BOB1B2B3B455B6B7 
002284 B8R9BABBBCBDBEBF 
00228C COC1C2C3C4C5CE6C7 
002294 C8C9CACBCCCDCECF 
00229C DCD102D3D4D5D6D7 
0022A4 D8D9DACBDC DDDEDF 
OO22AC EOELEZE3E4E5E6ET 
002284 ESE9EAEBECEDEEEF 
0022BC FOFLF2F3F4F5F6FT 
0022C4 F8FOFAFBFCFOFEFF 

573 * LOOK AT THE TABLE WE GENERATED UN  * 00057500 

574 * THE LEFT AND YOU TELL ME THAT * 00057600 

575 * {----------------------- WASN'T THE SLICKEST THING YOU EVER * 00057700 

576 * THIS WAY TO TABLE SAW * 00057800 

577 * * 90057900 

BT BRA RE KE A CE OK OK EE OK OS IE OIC KC OKC OC OI AE OK FE OK OK OK IE BK OE OS OE IK OIE AE OE OK OE AE OS OK IE OI FE OR OK KOK OE OE OE OC KK AK ROKK AK AKER KK 6 OOOSB8O000 
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LOC OBJECT CODE ADDR1 ADDR2 STMT 


581 
5 82 
5 83 
584 
585 
5 86 
587 
5 88 
589 
590 
591 
592 
593 
594 
595 
596 
597 


P.SeI ASSEMBLY LANGUAGE WORK 


PROJECT. 


SOURCE STATEMENT 


XSSFSHSHEHHSFSHSEHHHSHSLESSSHEESHSS 


* § 


*ESSESSSESSHSHSHSHHSHFSSHHSHSHSHHSHSHHHHHSHESHEHHSHESHEHSHSHESESHSFSHSHFSHSSHHSSSHIEHHHSSHESS 


GIVEN THE FOLLOWING 


TBLE DC 


WHAT WILL BE THE RESULT IN 


IS ISSUED ? 


256AL1(TBLE-*+255) 


A. 
Be 
C% 
D. 


FO8APR/0 


QUESTION 2.8 S$SS$HSESSHSHEESESHESHESSHSHSHESSHHSHS 
$ 
$ 
$ 
$ 
$ 

CORE AFTER THE PREVIOUS DC $ 
$ 
$ 

256 BYTES WHOSE VALUE RANGE IS CO-->FF $ 
256 BYTES WHOSE VALUE RANGE IS FF-->00 $ 
256 BYTES WHOSE VALUE RANGE [S FF-=->01 $ 
256 BYTES WHOSE VALUE RANGE IS FE~-->00 $ 
$ 

THE CORRECT ANSWER IS . $ 

$ 

$ 


PAGE 


22 


9/16/70 


00058300 
00058400 
00058500 
00058600 
00058700 
00058800 
00058900 
C0059000 
00059100 
00059200 
00059300 
00059400 
00059500 
00059600 
00059700 
00059800 
00059900 
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LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APR7O 9/16/70 

O° ssa e2esSSssasS S225 5255S SSS 52=> ANSWER: 2s 6 SSSaRaee as = SSS S255 S25 SSS S525 “00060.100 

600 *= = 00060200 

60] *= = 00060300 

602 *= B IS THE CORRECT ANSWER. LET'S SEE WHY = 00060400 

603 *= = 00060500 

604 *= IT BELIEVE YCUTLL AGREE THAT 256 BYTES WILL BE GENERATED = 00060600 

605 *= (ALL THE CHOICES HAVE 256 BYTES) = 00060700 

606 *= NOW THE ONLY QUESTION THAT REMAINS IS THE VALUE OF THE 256 = 00060800 

607 *= BYTES « = 00060900 

608 *= TBLE HAS AN INITIAL VALUE EQUAL TO THAT GF THE LOCATION COUNTER = 00061000 

609 *= HENCE TBLE-* = Q. 0 + 255 = FF(255). THEREFORE = 00061100 

610 *= THE FIRST BYTE IN THE ®TBLE® HAS A VALUE OF FF. OKAY,SO FAR ? = 00061200 

611 *= THE LOCATION COUNTER TS THEN INCREMENTED BY ONE SO THE = 00061300 

612 *= NEXT TIME TBLE-~*=FF. FFH255=FE( 254). THIS OPERATION = 00061400 

613 *= CONTINUES UNTIL WE HAVE GENERATED 256 BYTES. THE VALUE OF = 00061500 

614 *= LAST BYTE GENERATED IS 01+255=00 (THE CARRY IS IGNORED) = 00061600 

615 *= I SENSE DISBELIEF AMONGST THE THRONG . [I GUESS TFtt = 00061700 

616 *= HAVE 36 PROVE MYSELF CORRECT, RIGHT 2 S=<=-<<—<=-- + = 00061800 

617 *= l = 00061900 

6138 SS<e SS 3645555233 eS SS Sees eee tea SSS SS ee Se + = 00062000 

0O022CC FFFEFDFCFBFAF9F8 619 TBLE DC 256AL1(°0TBLE-*+255) 00062100 
002204 FIYF6F5F4F3F2FLFO 
OO22DC EFEEFDECEBEAE9ES8 
O022E4 ETE6E5E4E3EZELEO 
OC22EC DFDEDODCDBDADIDS 
0022F4 D7D6D5D4D302D1D0 
OO022FC CFCECDCCCBCACICS8 
002304 C7C6C5C4C3C2C1C0 
00230C BFBEBDBCBBBAB9B8 
002314 B7B6B5B4B36261B0 
00231C AFAEADACABAAAQASB 
002324 ATABAS5SA4ZA3AZA1A0 
00232C SFIESDSCIOBIAI998 
002334 979695 9493929190 
00233C 8F8E8D8C8B8A8988 
002344 8786858463828180 
00234C TFTEMDI(CTBTAT978 
002354 7776757473 727170 
00235C 6F6E6D6C6BEA6968 
002364 6766656463626160 
00236C 5F5E5D5C555A5958 
002374 5756555453525150 
O0237C 4F4E4D04C4B4A4948 
002384 4746454443 424140 
00238C 3F3E303C03B83A3938 
002394 3736353433323130 
00239C 2F2E2D2C2B2A2928 
0023A4 2726252423222120 
OO23AC 1LF1E1D1C1B1A1918 
0023B4 1716151413121110 
0023BC OFOCEODCCOBOACI08 
0023C4 0706050403020100 

620 *=s==sae==SSSS 5S Ss=S======= ANSWER TO BE CONTINUED ==========2==S5======2== 00062200 
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Loc) §=OBJECT CODE ADDR1 ADDR2 STMT 


SOURCE STATEMENT FO8APRT70 
Reese a SaaS Seas Sees SSeS ease eee sese= ANSWER 238 CONTINUED: ===S====5-2>=2>== 
*k= = 
*= THATS EVEN SLICKER THAN THE LAST DC WE PLAYED AROUND WITH. = 
*= = 
*= BELIEVE IT OR NOT THERE IS A USE FOR THIS TYPE QF HOKUS POKUS. = 
*= REMEMBER WHEN WE EXAMINED THE INNER WORKINGS OF THE TRANSLATE = 
x= INSTRUCTION IN THE FIRST PROJECT? HERE®S THE SCOOP. THE = 
x= TRANSLATE INSTRUCTION REQUIRES A *FUNCTION FIELD,» WHICH = 
x= CONTAINS ALL THE POSSIBLE BIT COMBINATIONS OF THE NEW CODE. = 
x= IN THE EXAMPLES USED IN THE FIRST WORK PROJECT I = 
x= SET UP THE FUNCTION FIELD WITH A PLAIN OLD RUN OF THE MILL OR-= 
x= DINARY DC.LET®S SAY THAT THE RELATICNSHIP OF THE OLDCODE TO = 
*x= NEWCODE [S AS FOLLOWS: (TAKE A FEW MINUTES AND GO BACK TO THE= 
*= *TRANSLATE™ INST.IN THE FIRST PROJECT AND REFRESH YOUR MEMORY y= 
*= IF YOU THINK IT'S NECESSARY) = 
x= = 
*= QLOCODE NEWCODE FUNCTICN FIELD = 
x= 00 FF FF Z 
*= Ol FE FE = 
x= | | = 
*= V V V O A QUICK AND EASY wAY TO GENERATE THE = 
*x= FE Ol Ol FUNCTION FIELD,THEN ,WOULD BE TO USE = 
*= FF 00 00 A DOC SIMILAR TO THAT AT LOCATION'TBLE't= 
x= = 
SS — SS = S555 SSS SoS SSS SSS SSS SSSsSSS==S5=S SSS SSSSSSs SSS SSSS SSeS SS 5 
He RC KR Kk KK KK KK KOK KKK KKK NO J J] C E FE AK FE AE AE AK AK OK AK FI OS OK IK OS SIS AS AK KK OC OIC OK AK OK OK OK 
* O THERE IS INFORMATION ON BINARY, PACKEEC AND ZONED TYPES OF * 
* CONSTANTS IN APPENODI X C OF THIS PROJECT. * 
K YOU MAY LOOK IT OVER AT YOUR CONVIENCE. a 
HK He a AS a aK OC AK FC OK AK OK OK 2K RK EK OE OIE AE IE TIE OI OE OK OC OK AE OK OK OK IS 2K I AE IE 2 IR OS OK IK AE OE OI AK OK OI OK FE OK AK OK IK OIC IK OK KOK OI IK OK OE IE OK 2K OI 
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00062500 
0C062600 
00062700 
0C062 800 
00062900 
00063000 
00063100 
00063200 
00063300 
00063400 
00063500 
00063600 
00063700 
00063860 
G0063900 
000640006 
00064100 
00064200 
00064300 
00064400 
00064500 
00064600 
000647C0 
00064800 
00064900 
00065000 


00065206 
00065300 
00065400 
00065500 
0006560V0 
60065700 
000658C0 
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PGMA PAGE 22 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRT70 9/16/70 
658 * TILT TTAAT TTT TTTTATTTITTE * Q0066006 

659 * /STQRAGE DEFINITION INSTRUCTIONS/ * 00066100 

660 * SITIOS TLS TS * Q0066200 

661 * * 00066300 

662 * * 00066400 

663 * * 00066500 

664 * SITOTTTTTAT TAAL ATLA TATA AAT Tt * O0066600 

665 * /THE DS STATEMENT (DEFINE STORAGED/ * 00066 700 

666 * SITTLLIAATIIAOI TIAA TS * 00066800 

667 * * Q0066900 

668 * OQ THE DS INSTRUCTION ITS USED TO RESERVE AREAS GF STORAGE AND TO * QOG067000 

669 * ASSIGN NAMES TO THOSE AREAS. THE USE OF THIS INSTRUCTION IS * 00067100 

670 * THE PREFERRED WAY OF SYMBOLICALLY DEFINING STORAGE FOR WORK * 00067200 

671 * AREAS, INPUT/QUTPUT AREAS,ETC. THE DOS STATEMENT DOES NOT * Q006713C00 

672 * GENERATE ANY DATA IN STORAGE sec vee * 00067400 

613 * * 00067500 

674 FEC ICI IS IO AOR I IG GK a aa ok ie ak ak aC i ak gk tok ak kao 00067600 

675 *ANYDS DS 4CL80 EX AMPLE * Q0067700 

676 * * 00067800 

677 * DS FORMAT 1ST DUPLICATION FACTOR * O0C67900 

678 * 2ND TYPE * OCOQ68000 

619 * 3RD LENGTH (EXPLICIT) * 00068106 

680 * 4TH DATA (QPTIONAL) * 00068200 

681 * * Q0068300 

9 682 Rokk M O RE DS EX AM PL E£  S 3e ORO Rea HK 90068400 
683 * * 00068500 

0023CC 684 AREA5 DS CL8O RESERVES 8C BYTES NAMED AREAS. * C0068600 
OSD" AREAS HAS A LENGTH ATTRIBUTE OF 80. * 00068700 

00241C 686 AREA6 DS 3C DUP FACTOR OF 3. AREA6 LENGTH ATTRIBUTE [S 1.¥* 00068800 
002420 687 AREAT DS 2F TWO FULL WORDS. AREA? LENGTH ATTRIBUTE IS 4. * 06068900 
002428 688 AREA8 DS D ONE DOUBLE WORD. AREAS LENGTH ATTRIBUTE IS 8,* QCO69CO0C 
002436 689 DS H ONE HALF WORD. * 00069190 
002432 690 DS CtHOW LONG IS TFHIS AREA' RESERVES AREA THE LENGTH OF * G0069200 
691 * THE DATA WITHIN QUOTES. * QOCU693006 

002447 692 AREAEND EQU - SHOWS END OF ABOVE AREA * 00069400 
693 * NOTE THE FORCED ALIGNMENT FOR NEXT FULL WORD DS STATEMENT... * 00069500 

694 * THE LENGTH SPECIFICATION OVER RIDES BOUNCARY ALIGNMENT, 8UT- * QCV69600 

695 * THE DS OF ZERQ DUPLICATION FORCES ALIGNMENT AGAI?. * 00069700 

002448 696 DS OD ZERQ DUP FACTGR USE TO FORCE ALIGNMENT. * 00069806 
002448 697 FULL WD DS FL4 * 00069900 
698 * * QOOTOCOE 

699 ECO ICICI OR aC IOC OC OC IO ICICI IOI I Ici aa i kak ak dak ok ak ak akok tak iat aka 60070100 

{CO # * Q0070200 

701i * O DS STATEMENTS MAY BE USED TO LABEL FIELDS AND SUBFIELDS * 00070300 

(02 * IN AN AREA SUCH AS AN INPUT OR AN QUTPUT AREA. AN EXAMPLE * 00070400 

TOS FOLLOWING THE NEXT QUESTION SHOWS HOW THIS IS DONE. * QOGQ70506 

104 * . * COOT0600 

705 GAC IGG IC ICICI IC SIO ICICI OR ICICI IO ok ak kkk ag ak ak kak kak akc O6CO70700 


PGMA F.E. EDUCATION, 


LOC OBJECT CODE AGDR1L ADDR2 STMT 


708 
169 
710 
“il 
ii2 
113 
114 
715 


P.S.I ASSEMBLY LANGUAGE WCRK PROJECT. 


SQURCE STATEMENT FOBSAPRT0 


*PFSSESSSSSSFESHESHSSSSESFHESSESE QUESTION 2.9 SH$FHSHHHFSHESSHHFHESHESLH SH HHLHGSSS 


* $ $ 
* $ TRUE/FALSE $ 
*§$ $ 
* $ THE DS INSTRUCTION ALLOWS FCR BOUNDARY ALIGNMENT AS WELL AS $ 
*§ PROVIDES A MEANS FOR SETTING ASIDE AN AREA OF STORAGE. $ 
* §$ $ 
KFSSHSHSHSESEFSHSSHHESHFHSHEHLSHFHHHHSEHHSHESHFFSEHSHSHEFHHHF HEH HHLHHSHHSHESSHHEHFSHSHSS 
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00071000 

00071100 
00071200 
00071300 
00071400 
00071500 
00071600 
00071700 


68 


PGMA FLE. EDUCATION, F.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 27 
LOC OBJECT COLE ADDR1I ADDR2 STMT SOURCE STATEMENT FOBAPRIC S/16/70 
718 *=s=S=sS S255 2S S5SSSSSSezres=z== ANSWER 2.9 SSBB SSS Hae SSeS s SS SeSse SS SSSSSSt 00072000 

719 *= = 00072190 

120 *= TR UE = 00072200 

{21 *= = 00072300 

7122 *= IF YOU MISSED THAT ONE GQ BACK AND STUDY THE DS STATEMENTS = G0072400 

123 5 AGAIN.. = 00072500 

124 *= = 00072600 

in O0072 700 

T27 RK RK RR EXAMPLE OF FIELD DEFINITION USING DS STATEMENTS *****¥** QO0072900 

128 * (STRUCTURING) * QO00O73C00 

729 * * 006073100 

730 * * OOCCT320C 

CO244C (31 RDAREA DS OCL 70 ZERO DUP FACTOR. RDAREA LENGTH ATTRIBUTE IS #0 000733006 
00244C 132 DS CL4 UNUSED AREA * 00073400 
002450 733 PAYNO DS CL6 * 00673500 
002456 734 NAME CS CL20 * OCO73600 
O00246A 735 DATE DS uCLe NAME DATE WILL INCLUDE DAY, MONTH, YEAR FIELDS 00073700 
C0246A 736 DAY DS CL2 | * 00073800 
00246C 737 MONTH DS CL2 * 00073900 
OO246E 738 YEAR DS CtL2 * 00074C0CC 
002470 139 DS Cile UNUSEC AREA * CCO?410C 
O00247A 740 GROSS DS CLe@ * 00074200 
002482 741 FEDTAX DS CL6 * 00074300 
002488 142 DS CL10 UNUSED AREA * 000744090 
143 * * 00074500 

TAS SS aS Se eS wee ROD RE ASS SSS SS SS SSS See eee > * 00074600 

145 *1 <=DATE=—> 10* 00074700 

1 4G Rees Se a a re eat er Se See Sa a * 00074800 

747 *| Ut P | N 1D IM LY I U 1G | F {[fUI* 00074900 

748 *| N | Af A {A 10 TE 1 N i R | E (INI* 00075000 

749 *( Ut Y | M 1Y IN TA | U 1 90 I D |UI* COO0T5100 

750 *{| St oN | E | 17 IR | UNUSED { S | T {St* C0Q075200 

751 *f Ef a | (20) | 1H { E | S: 4 A fEI* 00075300 

752 *| D i (6) | i ft 7? J D ] | X fDI* 00075400 

753 *(1(4) 4 | {2 12 {2 | (10)] (8) | (6) {| 1* 00075500 

154. Sas 23 33-3 Sa SS Se ee eee See * 00075600 
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LGC OBJECT CODE ADDR1i ADDR2 STMT SOURCE STATEMENT FO8APRI/0O 9/16/70 


{57 *S$SSSSSSESHSSESSESSSSHSESSH QUESTION 2.106 SH$HFFESFHFEFESHSHEHSHSHEEHHSHSSSSSESSHEESS OOOTS900 


158 *$ $ 00076000 
159 *§$ $ 00076100 
160 *$ WHICH OF THE FOLLOWING STATEMENTS DEALING WITH ®RDAREA‘S,IN $ 00676200 
761 *$ THE PREVIOUS EXAMPLE, ARE TRUE ? $ 00076300 
T62 *$§$ $ 00076400 
163 *$ Ase  RDAREA*® WAS PLACED ON A FULL WORD BOUNDARY BY THE $ 00076500 
164 *$ FIRST DOS ISSUED. $ COO0T66CG0 
165 *$ $ 0006700 
166 *$ Be "PAYNO® MAY BE REFERRED TO AS ®PAYNO® OR AS *RDAREAt4*. $ 00076800 
T67T *$ $ 00076900 
168 *$ Ce. *RDAREA® IS 0 BYTES LONG. $ 00077000 
169 *$ $ 00077100 
T70 *$ D. "RDAREA® [TS 7C BYTES LONG. $ OOOTI200 
171 *$ $ 00077300 
TT2 *$ E. MVI DATE+4,X'46! WILL PLACE 70 CECIMAL IN 'YEAR®. $ 00077400 
173 *$ $ 00077500 
114 = *$ Fe THE ENTIRE *RDAREA® WILL CONTAIN BLANKS(X'40') AFTER $ QOCOT1600 
115 *$ THE TSSUANCE GF THE DS STATEMENTS. $ 00077706 
776 *$ $ COOTTBOO 
TTT *KSSSEFSHSHELHSHSHSHEHSHSHSHSHSSESHHFEHSHEHSESHHHSHFSFEHSHSSHFHHSFESSHFHELEHHESHEHHEHHHSHSHEHSHESHESHEHSFE DOOTITIOO 
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PGMA 


LOC 


NBJECT CODE 


ADDR1 ADDR2 


STMT SOURCE STATEMENT FO8APRI0 
780 Wiiee ei we late See ANSWER 2.10 ee 
781 *= = 
782 *= BeeeDeeeE ARE THE CORRECT ANSWERS. AS FOR THE GTHERS.e.e = 
783 *= | | = 
784 *= Ae DS GCL7O DOES NOT FORCE BOUNDARY ALIGNMENT. = 
785 *= C. "RDAREA® TAKES ON THE SPECIFIED LENGTH=70 = 
7186 *= Fe. REMEMBER,A DS DGES NOT ENTER ANYTHING INTO STORAGE. = 
787 *= 7 = 
(86 #==$S555 = Ss S225 22352 $32 S25 SS 25255 SoS 52225 S2535SsSS5=2S5 5225555252225 =S5S5= 
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00078200 
600078300 
00078400 
00078500 
00078600 
00078700 
00078800 
OCO78900 
Q00C79000 


c6 


PGMA 


LOC 


OBJECT CODE 


ADDR1 ADDR2 


P.S.I ASSEMBLY LANGUAGE WORK PROJECT. 

STMT SOURCE STATEMENT FOS8APRTO 
TOY HR RE A AE OK RE EK ES CE ICE AIS 3S I AK OIE OK OC OE OE OK OK KK OE EE CO CK OE SR OS AE OK OK OK CE OK OS OK OC OK A KC OR KK OK OK OK OK OK OK 
192 * * 
793 * THAT CONCLUDES SECTION ON EOF THIS PROJECT * 
194 * INFORM YOUR INSTRUCTOR OF YOUR COMPLETION BY DISPLAYING * 
795 * THE YELLOW ANSWERCUE. PLEASE USE THIS SHEET FOR ANY * 
7196 * COMMENTS YOU MAY HAVE . * 
197 * * 
798 FCO IK OGIO IO OR I ICI OKA Rk ak kok ok a a Ra a ak aK a ak ok 
800 FeO oR oko acc CO MM EN TS Xa axa a a a a Ca OR aC aR a ae aR ak a ai a a a fe a 
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00079300 
00079400 
00079500 
00079600 
00079700 
00079800 
00079900 
00080000 


00080200 


£6 


PGMA FLE. EDUCATION, P.S.I ASSEMBLY LANGUAGE WCRK PROJECT. PAGE 31 
LCC OBJECT CODE ADDR 1L ADDR2 STMT SOURCE STATEMENT FOSAPR70 9/16/70 
803 * LITT ATTITTTAAT AIA TS 06080500 

804 * / / 00080600 

SUS: oF / Se 3G. FL GN / 00080700 

8C6 * / Tw O / 00080800 

B07 * / / 0C080900 

808 * STITT IATA TTT 00081000 

® 


EDUCATION, P.S.-I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 32 
OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRT0 9/16/70 
810 * TITITII ATI TIAA * 900081200 
811 * PROGRAM CONTROL INSTRUCTIONS/ * 90081300 
812 * SUT ITLSTTTATATTATIATAAAAT * 0C081400 
813 * * QC081500 
814 * * QC081600 
815 * AIM * 00081700 
816 * /ICTL/ * 90081800 
817 * T/Isttl * QOO81900 
818 * * QOQ082000 
819 * * Q0082100 
820 * ICTL 1+79316 USED TO REFORMAT THE SCURCE STATEMENT. * Q0U082200 
821 * THE NORMAL FORMAT QF THE SOURCE CARD [S *® Q0082300 
822 %* COLI=START,COL71L=END AND COL1L6=CONTINUE.* Q0082400 
823 * THE FORM OF THE ICTL IS AS FOLLQWS: * 00082500 
824 * OPERANDIL(CLI=THE STARTING CQLUMN OF THE * Q0082600 
825 * SOURCE STATEMENT .GPERAND2( 79)=THE END * OOO0827CO 
826 * COLUMN OF THE SOURCE STATEMENT. * 00082800 
827 * OPERAND3(16)=THE COLUMN IN WHICH A * Q0082900 
828 * CONTINUATION STATEMENT SHCULD START. * 00083000 
829 * * 00083100 
830 * VAI * QO0083200 
831 * /TSEQ/ * 00083300 
832 * Sts * 00083400 
833 * * C0G83500 
834 * * QO0083600 
835 * ISEQ 15480 CAUSE SEQUENCE CHECKING OF SOURCE * Q0083/7G0 
836 * DECK IN COLUMNS 75 THRU &C * QOC83800 
837 * ISEQ WITH BLANK OPERAND, STOPS SEQ. CHECKING * 00083900 
838 * * GU084000 
839 * SASS * O00C84100 
84C * /REPRO/ * 00084200 
84] * S41 * 00084300 
842 * * G0084400 
843 REPRO * 900084500 
844 [I WOULD BE PUNCHED IN THE OBJECT DECK [IF THERE WAS AN OBJECT DECK. * 00084600 
845 * * O0084 700 
846 * JIMS T * GOO084800 
G47 %* /PUNCH/ * 00084900 
848 * Stitt * QO608500C 
849 * * 00085100 
B85C PUNCH 'I WOULD BE IN OBJECT DECK DUE TO PUNCH INSTRUCTION. * 00085200 
851 * * QOC085300 
852 * THE DIFFERENCE BETWEEN THE 'REPRO® AND THE ®PUNCH? * OCC85400 
853 * STATEMENTS IS THIS. THE *REPRG* PUNCHES THE FOLLOWING * 00085500 
&54 * CARD AND THE "PUNCH PUNCHES INFOQ INCLUDED ON THE SAME* 00085600 
855 * CARD ENCLOSED IN APOSTROPHES (*) * GOQ085700 
856 * 00085800 
857 ECO IGOR CICK GCI II AG IO IOI IK OK RG a ak kaa takoktok OOC859C0 


S6 


PGMA  F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 33 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOBAPRT0 9/16/70 
| B60 * Sts * 00086200 

\d 861 * /ORG/ * 00086300 

862 * Stl * 00686400 

863 * * 00086500 

664 * * 00086600 

OO2A6E 865 ORG *+#15006 SET LOCATION COUNTER 150C HIGHER * 00086700 
B66 * THAN PRESENT SETTING * 06086800 

867 * ANY SYMBOLS USED IN AN QRG CARD MUST BE PREVIOUSLY DEFINED.* 00086900 

868 * * 00087000 

869 * AA LITERALS ARE DISCUSSED LATER IN THIS * 00087100 

870 * /LTQRG/ PROJECT. * 00087200 

871 * AAA * 00087300 

872 * * 00087400 

873 * | V * 00087500 

874 * LTORG CAUSES ALL LITERALS THUS FAR ENCOUNTERED*® 00087600 

875 * TO BE ALIGNED AND ASSEMBLED AT FIRST * 00087700 

876 * DOUBLE WORD BOUNDARY FOLLOWING THE * 00087800 

B77 x LTORG STATEMENT. * QCO87900 

878 * * 00088000 

879 * VIII * 00088100 

880 * /CNOP/ * 00088200 

881 * MII * 06088300 

882 * * 00088400 

CO2A6E 07000700 883 CNOP 2,8 ALLOWS PROGRAMMER TO ALIGN AN INSTRUCTION 0O0C88500 
884 %* AT A SPECIFIC WGKD BOUNDARY. IF ANY BYTES 00C88600 

885 x NEED TO BE SKIPPED IN ORDER TO ALIGN * 00088700 

886 * <=-PSSST,»LGOK QVER THERE. THE INSTRUCTION PROPERLY, THE ASSEMBLER * 00088800 

887 * INSURES AN UNBRGKEN INSTRUCTION FLOW BY * 00088900 

888 * GENERATING NOP (BCR 0,0) INSTRUCTIONS »* 00089000 

8a9 x TO FILL THE GAP. | * 00089100 

890 * * 00089200 

891 * SEE THE ASSEMBLER MANUAL FOR THE ENTIRE SCUUP ON CNUP * 00089300 

892 * * 00089400 

RDB KR AKA ARE AE OE 2 OK OK OK IS OK KE 2 BEAK AE AE AK FS AS BS OIC AKO IR OE BK BE IS IK BIS AR OK AK AE A HS OE IS OK OK AK OIE OI OE IC OK OK OK IS A AR ROKK EE KK OO OO895C00 


PGMA FLEE. ECUCATION, 


LOC OBJECT CODE ADDR1 ADDR2 STMT 


896 
897 
898 
899 
900 
901 
902 
903 
904 
905 
926 
907 
908 
9o9 
910 
oId1 
912 
913 
914 
S15 
916 
917 
918 


PeSeI ASSEMBLY LANGUAGE WORK PROJECT. 


SQURCE STATEMENT FO8APR7/0 


*SSSESHSSSSHSSHSHLSESHSSHESHSHHS QUESTION 2.21 SSSHSFEHSSSHSEHFSHSHESHEHHHESHHL SH HSS 
x $ $ 
* § MATCH THE FCLLOWING: $ 
* $ $ 
%* $ $ 
*G _ Aw LTORG 1.CAUSES INFO ON THE CARD TO BE PUNCHED IN $ 
*§ IN THE OBJECT DECK $ 
*$ Be ORG 2-SPECIFLES THE STARTING POINT FOR THE $ 
* $ ASSEMBLY OF LITERALS. $ 
*$§ ___ C. ISEQ 3.CAUSES BOUNDARY ALIGNMENT TO A DOUBLE $ 
* § WORE BOUNDARY. $ 
*$ . De. ICTL 4.USED TO CHECK THE SEQUENCE OF INPUT $ 
* $ CARDS. $ 
*G$ _ Ee REPRO 5-USED IN THE INSTRUCTION STREAM TU $ 
* §$ CAUSE BOUNDARY ALIGNMENT. $ 
*$ _. F. PUNCH 6.CHANGES FORMAT OF SOURCE STATEMENTS $ 
*$ $ 
*$ _.. Ge. CNOP 7eUSED TO CHANGE THE ASSEMBLER LOCATION $ 
* $ COUNTER. $ 
* $ 8.CAUSES THE CARD FOLLOWING TO BE PUNCHED §$ 
* $ IN THE OBJECT DECK. $ 
* $ $ 
X$S$HEFSHHSFSHSHESHEFHFESHSHEHHESHEHSHHHSSHHHSHHSHSHSHHSHFSEFSSFSFESHFSFSHHESHFHHEFSSHHSHESHS HSS HH HSS 


PAGE 


34 


9/16/70 


00689800 
00089900 
00090000 
00090100 
00090200 
00090300 
00090400 
00090500 
00090600 
06090700 
00090800 
00090900 
00091000 
00091100 
00091200 
00091300 
00091400 
00091500 
00091600 
00091700 
00091800 
00091900 
00092000 


L6 


PGMA FLE. EDUCATIGN, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 35 
LOC OBJECT CODE ADDR1 ADDR2 STMT SAURTE STATEMENT FO8APRT70O 9/16/70 
QO? |. .S SS SS 2sss3S5s=s5s2 22s es> ANSWER Zecel SS Se2SS2 245 55Se ss] 525353 S2S>s= 000972 300 
922 *= = 00092400 
923 *= = 00692500 
924 *= _2_ A. LTORG = 00092600 
925 *= = 00092700 
926 *= 2. Bes SORC = 00092800 
927 *= = 00092900 
G28 *= 4. CC. ISEQ = 00093000 
G29 %*= = 00093100 
930 *= ~6. De. ICTL = 00093200 
931 *= = 00093300 
932 *= 8. E. REPRO = 066093400 
933 *= = 090093500 
934 *= _l. Fe PUNCH = 00093600 
935 *= = 00093700 
936 *= _~5_ Ge CNOP = 00093800 
C37 *= = 00093900 
938 *= = 00094000 
039 2S] =S2SS=SS S225] S> SS 555 SSS SSS 25> 23S 5 S3 S525 5S SSS SSSe Se 55355 255 S3sSSSSee= (000904 100 


86 


PGMA FeLE. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 36 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8SAPRTIO 9/16/70 
941 * FUSLITITITITITIIII TIA TTATATT S T * 00094300 
942 * /SYMBOL DEFINITION INSTRUCTION/ * 00094400 
943 * ee ee eee * 00094500 
944 * * 00094600 
945 * * 00094700 
946 * 4/4tts * 00094800 
947 * SEQU/ * 00094900 
948 * SIs * 00095000 
949 * * 00095100 
950 * Oo THE EQU INSTKUCTION IS USEC TO DEFINE A SYMBOL BY ASSIGNING * 00095200 
951 * TO IT THE LENGTH, VALUE, AND RELOCATABILITY ATTRIBUTES OF * 00095300 
OD AN EXPRESSION IN THE UPERAND FIELD. HOW ABOUT THAT? * 00095400. 
953 % * 00095500 
954 * * 00095600 
955: * * 00095790 

OO02A72 0000 
CO2A7T4 00000063 956 EXPRSON DC A(FIELCB-FIELDA) 00095800 
OO2Z2A74 957 SYMBOL EQU EXPRSUN ASSIGNS ATTRIBUTES OF THE EXPRESSION * 00095900 
953% TO THE SYMBOL. EXPRSON MUST BE PREVIOUSLY 00096000 
959 * DEFINED BECAUSE IT [S A SYMBQL. * Q0096100 
000002 S60 REG2 EQU Z THIS EQUATES THE SYMBOL REG2 TO A VALUE 8 00096200 
[61.4 OF 2. IT NOW TAKES AN IDENTITY FROM HOW * 00096300 
962 * IT IS USED IN A STATEMENT. * 00096400 
962 o« THIS TS THE ONLY WAY TO CREATE AN * 00096500 
964 * ABSOLUTE SYMBOL. * 00096600 
O002A78 D205 3002 CB2A GOQ002 02830 965 MVC REG2(6,3),AREA SYMBCL REG2 USED AS DISPLACEMENT. * 00096700 
OG2ATE D205 2006 CBb2A 00006 02830 966 MVC 6(6sREG2Z), AREA SYMBOL REG2 USED AS BASE REGISTER. * 900096800 
002A84 D201 3006 CB2A OOCGE 02830 967 MVC 6(FEG293),AREA SYMBOL REG2 USED AS LENGTH CODE. * 00096900 
902A8A 1A28 968 AR REG2,8 SYMBOL REG2 USED AS GFNERAL REGISTER 00097000 
OO2Z2A8C 9202 CB2A 02B3C 969 MVI AREAsREG2 SYMBOL REG2 USED AS SFLF DEFINING TERM. * O009TIGO 
00244C 971 YGOUUSEME EQU RCAREA * OC097300 
00244C 972 HEREITAM EQU YQUUSEME SYMBFLS FOUATED TO SYMBOLS —"NEAT"™. * 00097400 
00244C 972 GOTOIT EQU HERETA™M * GOO9T5SIC 
974 * * QO0097690C 
eo is * OCO9TICU 


4 
io ¢ 
07 6 EO EG IO CIO ICR RI ICCC AIO III IOR I IORI I CK a aE RIK i aoe ag ak ak ak ak aa at ak ak dk aka teak took 009097800 


PGMA FeE. EDUCATION, P.eSeI ASSEMBLY LANGUAGE WORK PROJECT. PAGE 37 


LOC OBJECT CODE ADDR1L ADDR2 STMT SOURCE STATEMENT . FOSAPRT70 9/16/70 


979 *SSSSHSHSHSHSHEHHSHHSSHSHHSSSSHES QUESTION 2.22 HHLSHSESFHSHHEHSHSSSESEFGSESHHSHEESESEH$SS OOOIB1ONO 


980. *$ $ 00098200 
981 *$ $ 00098300 
982 *$ GIVEN THE FOLLOWING INSTRUCTION STREAM: $ 00098400 
$83 *§$ $ 00098500 
984 *$ REGA EQU 5 $ 00098600 
985 *$ REGB EQU 4 $ 00098700 
986 *$ REGC EQU 2 $ 00098800 
987 *$ REGD EQU REGA~REGB+REGC $ 00098900 
988 *§ LR REGByREGD $€ O0CO9STIO 
989 *$ $ 00099100 
990 *$ WHICH OF THE FOLLOWING SHOWS THE REGISTERS ASSIGNED TQ THE §$ C0C099200 
991 *$ "LR® INSTRUCTION BY THE ASSEMBLER ? $ 00099300 
992 *$ $ CCO99400 
923 “eS A. LR 596 $ 00099500 
994 *$§$ B. LR 29% $ 00099600 
995 *$ C. LR 4,3 $ O0009970C 
996 *$ De LR 4911 $ 00099800 
997 * TEE CORRECT ANSWER IS o_o . $ O0CU999CC 
998 *$ $ CC1COCO00 
999 XFSEFSHHFSHFFHSSHEFSHHHHSHHFESHSHHFSHHFHFHHHHEHHLEHFEFGFLEHSHFSHLESHFHSHLFHSEHSHHSHESHSESSHESH OOLVOLOO 


© 
© 


OOL 


PGMA FE. 


LOC 


000G905 
C00004 
900002 
900003 


O02A90 1843 


OBJECT CODE 


ECUCATIGN, 


ADDR1 ADDR2 STMT 


P.SeI ASSEMBLY LANGUAGE 


WORK PROJECT. 


SOURCE STATEMENT FO8APRI0 


LET'S ISSUE THE *LOAD REGISTER!' AND SEE HOW IT ASSEMBLES ON 


THE LEE Te. os bie Coes w Wate ele Oe eee 


nou uu 
O 


% % 4 


LR REGByREGD 


Koes oes ee Ses stresses seseseszer= ANSWER 2,720 =SB= S ESS eters rss ssss SSeS Se SSS 
*= = 
*= C IS CORRECT...+e¢RIL=REGB=4 AND R2=REGD=5-4+2=3 = 
= L E Tts T R Y I oo ae ee eee eeeo@eeeeteeeet 8 @ @ = 
REGA EQU 5 = 
REGE FQU 4 = 
REGC EQU 2 = 
REGD EQU REGA-REGB+REGC = 
* = 
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00100400 
00100500 
CO100600 
O0G100700 
00100800 
00100900 
COLO1GOO 
O0O1C110C 
06101200 
00101300 
00101400 
00101500 
00101600 
90101700 
00101800 
00101900 
90102000 
00102100 
00102200 


LOL 


PGMA 


LOC 


F.E. 


NBJECT CODE 


ECUCATION, 


P.S.T 


ADDR1 ADDR2 


STMT 


1522 
1Cc23 
1024 
1025 
1026 
1027 
1028 
1629 
1030 
1931 
1032 
1033 
1034 
1035 
1036 
1C37 
1038 
1039 
1040 
1041 
1042 
1643 
1044 
1045 
1°46 
1C47 
1048 
1049 
10506 
1? 51 
1052 


1053 


eo He 


ml 
ww 


ee ee es 


Se ee 


SOURCE STATEMENT 


C 


0 


HHHAHEHHHH TERMS MAY BE ABSOLUTE OR RELOCATABLE. 


ASSEMBLY LANGUAGE WORK PROJECT. 


FOBSAPRI9O 


wie ste ste ste slo ate ote ate we ote Sle Sle he we slr tle he ate ate Se ly ate ale ste vie cle cle we Se 
BE AE OR AE AS AR AS AR AS AS AR AK OS AS AE AE OR AE AK AR RAT AE AS AS AS AR AS HE 


TITTTHITII SSIS ITT 
JTERMS AND EXPRESSTIONS/ 
PIII ATA ATT 


Sis 
/TERMS/ 
SAAT 


EVERY TERM REPRESENTS A VALUE. THIS VALUE MAY BE ASSIGNED 

BY THE ASSEMBLER( SYMBOLS, SYMBOL LENGTH ATTRIBUTES,LOCATION 
COUNTER REFERENCE) OR MAY BE DEFINED BY THE TERM ITSELF 

(SEL F-DEFINING TERM OR LITERAL <---- THERES THAT WORD AGAIN). 


LET'S GO ON TO EXAMINE THE TYPES OF TERMS,OKAY ? 


HHHAHERHHEHRHEH 


AN ABSOLUTE TERM IS ONE WHOSE VALUE DOES NOT CHANGE NO MATTER 
WHAT HAPPENS. IT'S VALUE REMAINS THE SAME FOREVER AND EVER OR 
UNTIL NEXT THURSDAY*«WHICHEVER COMES FIRST. 


A RELOCATABLE TERM,ON THE OTHER HAND,CHANGES VALUE DEPENDING 
ON WHERE IT wINDS UP IN STORAGE. 


SCI IOIGI GRIGIO OIG IK kak i I gk ai i gai 2k ok 2K a aK I Ia a ak aK aK ak ok ok ake ak ake akc a ak 2c ake ak ak a a akc ak a as fc ae as ak fe 


a a 


He ost x 


3 


HH 4 


at 4 HH 4e 


HoH st te He 4 


af 


ay 
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00102400 
00102500 
OG102600 
00102700 
06102800 
6C102900 
COLUZ0U00 
00103100 
0G103200 
06103300 
00103400 
00103500 
00103600 
00103700 
00103800 
00103900 
00104000 


00104100 


00104200 
060104300 
00104460 
00104500 
C0104600 
00104700 
001048060 
00104900 
00105000 
00105100 
001052900 
00105300 
00105400 
00105500 


coL 


PGMA FLE. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 40 
LOC OBJECT CODE ADDR1 ADDR2 = STMT SOURCE STATEMENT FOBAPRZ0 9/16/70 
L055 *eccccnccccseseceveee EXAMPLES OF ABSOLUTE AND RELOCATABLE. «eee ee eee eo oe * OOLOSI0NN 
1056 * * 0010580C 
1057 * ABSOLUTE RELOCATABLE * 00105900 
1058 * * Q0106000 
1059 * 12345 SAM 00106100 
1060 * 67890 JOE * 00106200 
1061 * ALL PLUS AND MINUS ALL SYMBOLS CUNLESS EQU TO * 00106300 
1062 * NUMBERS AN ABSOLUTE TERM) * 00106400 
1063 * * 00106500 
1064 * * 00106600 
1065 * "ABSOLUTE* COQULD BE RE- * 00106700 
1066 * LOCATABLE--~-HOW DOES THAT* 00106800 
1067 * GRAB YOU ? * 00106900 
1068 * * 00107000 
LOBD FecceccvevvecsececvseseeeeM ORE TE R M S$  waecccrececcscvececveeeee® JOLOTION 
lO07Cc * * 00107200 
1071 * NAME AN ABSOLUTE OR RELQCATABLE SYMBOL IS A TERM* 00107306 
C72 * REMEMBER,IF I PREVIOUSLY SAID: * 00107400 
1073 * NAME EWU 2 NAME WOULD BE ABSOLUTE.* 00107500 
1074 * * 00107600 
1075 * * QO107700 
1C76 * ee AN * USED AS A LOCATION REFERENCE IS A TERM* 00107800 
1077 * * MEANS "HERE" AS FAR AS THE ASSEMBLER IS * 00107900 
1078 * CONCERNED. IF I SAID : * CO1L08CC0 
1079 * BC 154% ----> WE WOULD BE HERE WAY PAST * QO10810C 
1C80 * NEXT THURSDAY~-CAUSES A * 0010820C 
1081 * BRANCH TO ITSELF. * 00108300 
1U82 * * CC1C8400 
1083 * * 00108500 
1084 * LENAME A SYMBOLIC LENGTH ATTRIBUTE ITS A TERM. * Q0108600 
1085 * SEEMS TO MEyTHAT WAY BACK IN THE DARK * Q01087C0 
1C86 * PAST WE DISCOVERED THAT CONSTANTS (0C,0S)* 00108800 
1087 * HAVE LENGTH ATTRIBUTESC HOW LONG THEY ARE)* 00108900 
1088 * THAT MEANS WE MIGHT BE ABLE TO ASSIGN * QOLOQIOC 
1089 * THIS LENGTH ATTRIBUTE TO SOMETHING. * 00109100 
1090 * * 00109200 
LOSL <s * 00109300 
1C92 *H$SHSHSSHEHSS$LSHESHSSSSEEHS QUESTIUN 2.23 SSHSHLHFEFHHEHSHFEHSHSHSESHHSHESHHHESSESSES OGLICI400 
1093 *§ $ 00109500 
1094 *§$ eRe A, oP Be “2S EB $ 00109600 
1095 *$ $ CO109700 
1096 *§ SAM EQU LtJOE $ 00109800 
1C97 *§$ JOE DC Gia *o Ss” $ OOLG9SO0 
1098 *$ WILL ASSIGN 2 AS THE VALUE OF SAM. $ CO1100C0 
1099 *$ $ CO110100 
L100 *$S$H$HSH$SHFESFFHSESFSESHSHFHSHHSHHSFHFHSSSHHSFSHSSHESHHSLHSHSHLFSHFHSHHSHFSHSESESESHESSHSSSE OOLLOZCO 


fOL 


PGMA 


LOC 


FeLE. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. 


OBJECT CODE 


ADDR1 ADDR2 


STMT 


1103 
1104 
1105 
1196 
1107 
1108 
1109 
1119 
1111 
1112 
SF Rs 
1114 
1115 


111? 
LLLS 
1119 
1izG 
ll2l 
ViZ2 
Lh23 
1124 
1125 
1126 
ll27 
1128 
1129 
1130 
1131 
L132 
1153 
1134 
Li33 
LL36 
1137 
1138 
Li3s 
1140 
1141 
1142 


+ 
7 


eo 4 


Hoe % 


a a 


oe 4 4 ee 


4 


Ho 4% 


a ee 


tt 


M 
nw 


SQURCE STATEMENT 


cee wre ne ee ae ae eee ee ae eee ee 
ae ee ee ee ee eee ee ae eee Se ee ae ee ee ee 


hou UW Ho th on He Ww 


TRUE .« « @ 


THE EXPLICIT LENGTH ATTRIBUTE OF 
BY SAYING (L2) 

ATTRIBUTE CF 2. 
ATTRIBUTE TO 


ANSWEK 2.23 


FO8AP 


*JOE* 
I GAVE *JOE* THE LENGTH 

IT THEN EQUATED THIS LENG 
‘SAMS. 


LS 


R10 


Ze 


TH 


>>>>>>>>>>> MORE EXAMPLES OF SYMBOLIC LENGTH ATTRIBUTES <<<<<c<< 
MAY BE FOUND IN APPENDIX A AT THE END 


0 


F THIS SECTION. 


el eet aM ened ee dcserenDEi endian eat ant nate enellinanalearatitertieendinaedttaartifaadltanadioeadrenciiteanditesdiaatieenediteaatieeteted 
ee ee en ee ee ee ee eee ee ae ae ee ee 


me me wwe ee re ew ee eae ia ee ee ae ee 


O A SELF-DEFINING TERM [TS A TERM WHICH DEFINES ITS OWN VALUE. 


B*GLCO* 


MORE EXAMPLES QF TERMS 28% 


IS A SELF DEFINING 


TERM 


LE 


LOOK AT SOME SELF-DEFINING TERMS. 


>> >>> D> >>>? 


348 
14235641 


X"EL AB! 
X'FEFEFE! 


Bficlilool® 


B*O1i* 
C'ABC! 
Cw 
‘On | 


cere 


CEG 


EXPANDED T0 FULL BYTE. 


DECIMAL 

DECIMAL MAX LENGTH EIGHT DOILGITS 

MAX DECIMAL VALUE 16,777,215 
HEXADECI MAL 

MAXIMUM VALUE ALLOWED 

BINARY MAXIMUM LENGTH 24 BITS 

LEFT ZERO PAD 
CHARACTER MAXIMUM LENGTH 3 CHARACTEKS 
NUMERTCAL DATA CAN BE USED 

BLANK 

QUOTES ARE SPECIAL CASE, TwU REQUIRED 
TO ENTER CNE. SAME WITH AMPERSANDS. 


i ges) 


MORE EXAMPLES OF SELF-DEFINING TERMS MAY BE K<<KKKKKKK 
FQUND IN APPENDIX 8 AT THE END OF 


THIS SECTION. 


3 od 3h Ge OH Me te 


4% 


a a 


tH 4 
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00110500 
00110600 
00110700 
00110800 
00110900 
00111000 
00111100 
00111200 
00111300 
00111400 
C0111500 
60111600 
00111700 


GQ111900 
O00112C00 
00112100 
00112250 
001123CG 
60112400 
JOL1IZ25C0 
00112600 
0011270C 
00112800 
06112900 
00113C00 
00113100 
00113200 
00113300 
0C113400 
06113560 
QOC11360C 
00113700 
00113800 
60113900 
OG114000 
0011410090 
00114200 
CG114300 
00114400 


voL 


PGMA FeE. EDUCATION, 


LOC NBJECT CODE ADDR1L ADDR2 STMT 


1145 
1146 
1147 
1148 
114° 
1150 
Lidl 
1152 
1153 
1154 
1155 
1156 
LTS 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 


P.SeI ASSEMBLY LANGUAGE WCRK PROJECT. 


SOURCE STATEMENT FO8APR7O 


*SSSSSESELESLHSSSSSSHHHSHEHSEES QUESTION 2.24 SEFHLFHSHHHHHEHEHHEHHSHHEHSHEFSHHSHS 
* § . $ 
*$ MATCH THE FOLLOWING: $ 
* $ $ 
*G A. 8*'01010101' 1. SELF-DEFINING HEXADECIMAL TERMS 
* $ $ 
*G 8B. CBAC! Ze SYMBOLIC LENGTH ATTRIBUTE $ 
* § $ 
*G oo C. SNORT 3. LITERAL $ 
*$ $ 
*$§ oo DOD. L'SNORT 4. SELF-DEFINING BINARY TERM $ 
* § $ 
TS 3.2 ES KEE EPE? 5. SYMBOL $ 
* §$ $ 
*G oo Fe * 6. SELF-DEFINING CHARACTER TERM § 
* § $ 
*$ 0. Ge 91LTT54 7e LOCATION COUNTER REFERENCE $ 
* ¢ $ 
eS 8. ABSOLUTE DECIMAL TERM $ 
*$ $ 
* § $ 
XSSSESSESHSLSSHSHESFHSHSHHHHHSGHHHHHFSLHIHSHSHFHFHSHHHHHHEHSLHSHHSHHLHHFHHLHSHEHSEHSHHGHFSEHEHFHHHHSS 
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00114700 
00114800 
00114900 
00115000 
00115100 
00115200 
90115300 
00115400 
00115500 
00115600 
001157006 
00115800 
00115900 
00116000 
00116100 
00116200 
00116300 
00116400 
00116500 
00116600 
00116700 
00116800 


SOL 


PGMA FeE. ECUCATION, 


LOC OBJECT CODE ADDR1 ADDR2 STMT 


* 


+ 


3 


% 4 % 


3 


PeSeT ASSEMBLY LANGUAGE WORK PROJECT. 


SPURCE STATEMENT 


cme we ee mee a ee ee eee ee a ee 


ANSWER 2.24 


A. B'O1010 
RB. C*BAC! 
C. SNORT 
D. LYSNORT 
Es AT REFRE* 
Py oF 

Ge G1T754 


FO8APR7Z0O 


me te a ew we ee ee ee ee we ae a ee 
Re 


5 Oe Be 


sere orem meme ee em mew re me re mer re ee ne me mre re me ee wr ee ee ee wee we ee ee wee ee = ee 
ee ce ee wee wee eer ree eee ce rm ee ee ere ee wee ee ee ee ee ee re ee ee ee ee ee eee ee eee ee ee ee ee ee ee eee eee ee eee ee ee ee eee 
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00117100 
0U117200 
00117300 
00117400 
00117500 
00117600 
00117700 
00117800 
00117900 
00118000 
00118100 
00118200 


90L 


PGMA FLE. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 44 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8SAPRT0 9/16/70 
1183 * VIA * 00118500 
1184 * /LITERALS/ <-- YES, VIRGINIA, THERE REALLY IS A LITERAL.* 00118600 
1185 * SISA * 00118700 
1186 * * C0118800 
1187 * * 06118900 
1188 * O A LITERAL TERM IS ONE OF THE BASIC WAYS TO INTRGDUCE DATA INTO * 00119000 
1189 * A PROGRAM. IT IS SIMPLY A CONSTANT PRECEEDED BY AN EQUAL SIGN * 00119100 
1196 * (=). THE ASSEMBLER IS DIRECTED TO ASSEMBLE THE DATA IN A * 00119200 
1191 * "LITERAL POCL™ AND PLACE THE ADDRESS OF THIS DATA IN THE * 00119300 
1192 * ASSEMBLED STATEMENT. LCET*'S ORAW A PICTURE. * 00119400 
1193 * * 00119500 
1194 * * 00119600 
1195 * LET'S TAKE THE FOLLOWING STATEMENT AS AN EXAMPLE. * 00119700 
1196 * * 00119800 
LLOT a a a a a > L 5e=X*456789FF! <------ * 6C119900 
1198 * * OCOL2000C0 
1199 * THIS SHOULD CAUSE X*456789FF* TO * 00120106 
1200 * BE LGADED INTQ REG.5 .THE ASSEMBLER ¥* 00120200 
1201 * WILL PLACE THE HEXADECIMAL CONSTANT ¥* 00120300 
12C2 * "456789FF* IN STORAGE AFTER THE * 60120400 
1203 x L R B D A "LTQRG*® STATEMENT.CIN A LITERAL PNOL)* 00120500 
1204 * 0 E A I D THE ASSEMBLER WILL THEN PLACE THE * 00120600 
1205 * A G S S D ADDRESS OF THIS LOCATION IN THE LOAD * CQ120700 
1206 * D 5 E P R INSTRUCTION. THE ASSEMBLED RESULT * 00120890 
12c7 * | { | | 2 MIGHT LOOK LIKE THIS-----+ * QOG1209C0 
1208 * { | | | | | * 00121000 
L2co + ( I 1 I | CSS See aS + * 001211090 
1210 * | | I { { * 00121200 
1211 * | | | I | * 90121300 
1212 * i i | i 1 * €0O121400 
1213 * \ V { V V * 90121500 
1214 * +->58506 ->C102 00104 * 00121600 
1215 * 1 | * 00121700 
1216 * - * Q0012180C 
1217 * | * 00121900 
1218 * +——~--~------+ * 00122000 
1219 * { * 00122100 
1220 * V * 00122200 
1221 * 104 45676S9FF * 00122300 
1222 * * 00122400 
1223 * Oo THEREFORE, WHEN WE EXECUTE THE LCAD INSTRUCTIGN,* 00122500 
1224 * THE CONTENTS SF LOCATION 164 GETS LOADED INTO * 00122600 
1225 * REGS.(456789FF ) ; * CO122700 
1226 * * €0122800 
1227 * * ©0122909 
1228 * * 00123000 
1229 aie ote akc ok oi ok akc aig ak ok fe ak alc oc ok afk 2c 2 a OK OK ok SC a Kk Oi oie Sk aK OE OK OK OIE OK OK AK OE KOK AK OK OK OK OK KE oi SIS OK ok 3K OK ac Oi OK ok ok ok Xe ie Xe Kk ac ake otk ote ole ote oie oe oc 09012310C 
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LOC OBJECT CQDE ADORI ADDR2 STMT SOURCE STATEMENT FO8APR70 9/16/70 


L232 AK RK oo RR a RRO MORE LITERAL S 2% % 2% > Ra RK OK ok kok ak ek oR ak aK 0123400 


1233 * | * 00123500 
1234 * | | * 00123600 
1235 %* | | ~ -* 90123700 
CO2A92 9879 CACA O2AD0 1236 LM 759 ,=A(NAMEL,NAME2,NAME3) MULTIPLE OPERANDS IN A LITERAL 00123800 
002A96 5820 CAD6 O2ZADC 1237 L 29=F'1234"— IS QUITE ALRIGHT. * 00123900 
O02A9A 5880 CADA O2AEO 1238 L 8,y=X*FFOOOOFF® M L * 06124000. 
OO2ZA9E D200 00C1 CAF6 00001 O2AFC 1239 MVC «1 y=CPABY 0 I * 00124100 
002AA4 0503 CBD6 CADE O2BDC 02AE4 1240 CLC FIELD»=C#PAGE! R T * 00124200 
COZAAA 5A10 CAE2 O2AE8 1241 A 1,=CL4"23! E R * 00124300 
OO2AAE 5830 CAE6 O2AEC 1242 L 3,=A(AREA) L * G0124406 
002AB2 D200 OCO1 CAEA 000C1 O2AFO 1243 MVC «Ly =CL4* ABE S | * 00124590 
002AB8 0000 0000 00000 1244 SLL. 10y=X"O01* WATCH OUT FOR ILLEGAL LITERAL USAGE..eeee6 * 00124600 
**XX ERROR **xX 
OO2ZABC FA32 CB2A CAF9 02830 O2AFF 1245 AP AREA,=P*2500" NOTE ONLY GNE ENTRY IN LITERAL POOL. * 00124700 
OO2AC2 FA32 CBD6 CAF9 O2B0C C2AFF 1246 AP FIELD,=P"2500! FOR LDENTICALLY ALIKE LITERALS... * 00124800. 
O02AC8 5850 CAEE O2AF4 1247 L 5y=FICt HOWEVER, THE LITERALS MUST BE * 00124900 
OO2ACC 5850 CAF2 O2AF8 1248 L 5y=XL4'00" IDENTICAL IN ALL RESPECTS. * 06125000 
002AD0 | 1249 LTORG HERE COMES THE LITERAL POOL. ccecececcescesccess * 00125100 
002AD0 000020CFO00020DF 1250 =A( NAME], NAME2,NAME3 ) 
2002AD8 000020EF 
~002A0C 00000402 1251 =F'1234' 
OO2AEO FFOQOOFF 1252 =X" FFOOGOFF! 
002AE4 D7C1C7C5 1253 =C'PAGE! 
OO2AE8 F2F34040 1254 =CL4"23" 
OO2AEC 00002830 1255 =A( AREA) 
OC2AFO C1C24040 1256 =CL4' AB! 
002AF4 00000000 1257 =Ftor 
O02AF8 00000000 1258 =XL4*CC! 
OO2ZAFC C1C2 1259 =C'ABt 
OO2AFE Ol 1269 =X'Qlt 
OO2ZAFF 02500C 1261 =P"25G0! 
1262 * * 00125200 
1263 * READY FOR A QUESTION HUH 2777772? I THINK YOU ARE. * 00125360 
1264 * * €0125400 
x 


OCC ROCCO ROR IORI HOC IGG dak da dom kak dak ata dak askaictokek 90125500 


1265 
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L0C OBJECT CODE AGBRI ADDR2 STMT SOURCE STATEMENT FO8APRTI0 9/16/70 


1268 *EFS$S$ESSSSEFLESHSESSHSSESSSHHESS QUESTION 2.25 SHLESESHSFSHESSSHHSSEFSESSESSHSHSHHSHH$H COL25800 


1269 *§$ $ 00125900 
1270 *$ CHOOSE THE CORRECT STATEMENTS FROM THE FOLLOWING LIST. $ 00126000 
l27l *$ $ 00126100 
1272 *$ Ae A LITERAL IS ONE WAY TO ENTER DATA INTO A PROGRAM. $ 00126200 
1273 *$ $ 00126300 
1274 *$ Be DUPLICATE LITERALS CAUSE DUPLICATE ENTRIES IN THE $ 00126400 
1275 *$ LITERAL POQL. $ 00126500 
1276 *$ . $ 00126600 
1277 *$ Ce A LITERAL POOL ITS A SPECT AL AREA WHERE THE ASSEMBLER $ 00126700 
1278 *$ PLACES ALL LITERALS. $ 00126800 
1279 *$ $ 00126900 
1280 *$ De. A LITERAL MAY BE SPECIFIED IN AN ADDRESS CONSTANT.CIE $ 00127000 
1281 *$ AC=X*1000! )) $ 00127100 
1282 *$ $ 00127200 
1283 *$ E. Stl 5Se=FPl® WILL CAUSE REG.5 TO BE SHIFTED LEFT l. $ 00127300 
1284 *$ $ 00127400 
1285 *$ $ 00127500 
1286 *S$E$SESSHFSHSHHHHEFSSHSEHSHSHSHESHHGHSHSHFHSHSHHSHESSEHHSHSHSHHSHHSHSHHHSHEHSHESESSSEHSHSESESESHESSS OOLZ 600 
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LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70 
I7ARO. *ase 222s 25SSS553 5522-52552 ANSWER: Ziv d SSeS es Sea553— S255 25S 52522 22=. OC12TSO0 

1290 *= = 00128000 

1291 *= THE CORRECT STATEMENTS ARE.eeeeA AND Cw HERE'S THE SCOOP = 00128100 

1292 *= GN THE OTHERS: = 00128200 

1293 *= = 00128300 

1294 *= BeDUPLICATE LITERALS ONLY CAUSE ONE ENTRY IN THE LITERAL POOL. = 00128400 

1295 *= INCIDENTLY,IF THERE IS NO LTORG THE ASSEMBLER WILL PLACE = 00128500 

1296 *= THE LITERAL POOL AT THE END OF THE FIRST CONTROL SECTION. = 001286600 

1297 *= ( WE'LL GET TO CONTROL SECTIONS SCON-JUST KEEP THIS WORD = 00128700 

1298 *= CF WISDQM IN MIND.) = 00128800 

1299 *= = 00128900 

1300 *= D. SORRY «YQU CAN'T USE LITERALS IN ADDRESS CONSTANTS. = 00129000 

1301 *= = 00129100 

1302 x= E. OR IN SHIFT INSTRUCTIONS EITHER. = 00129200 

13203 *= = 90129300 

l340G@ *s2eSsseeoe2eSS$s322 SSS SSS e5SS aS asSSS SSS SSS 5225253433 S SSeS Se SSeS S== OOLZI400 


~ 
° 
© 
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LOC OBJECT CODE ADDRi ADDR2 STMT SOURCE STATEMENT FO8APR70 9/16/70 
LB O06 RR RRR OK OR a EE A AE I A IK 2h ES AE ORC OE I 2 OC OIC CE AE I OK A A OE KO 2 2G A A 2 A OK KKK KKK RAK 6 OC1L 29600 
1307 * TISAI STITT * 00129700 
1308. * ZEXPRESSTIONS/ * 00129800 
1309 SITTIN * 00129900 
1310 * * 00130000 
ISL. -+ * 00130100 
E3i2 * * 00130200 
L132. C EXPRESSIONS WHICH ARE USED IN CODING OPERAND ENTRIES FOR * 00130300 
1314 * ASSEMBLER LANGUAGE STATEMENTS,ARE MADE UP OF EITHER A SINGLE ¥* 00130400 
LSE. TERM(YGU KNOW WHAT THESE ARE) OR AN ARITHMETIC COMBINATION * C0130500 
1316 * OF TERMS. TERMS ENCLOSED IN PARENTHESES MAY BE USED. * 00130600 
1317 * * 00130700 
1318 * C THE TERMS IN AN EXPRESSION ARE SEPERATED BY WHAT IS CALLED AN * 00130800 
1319 * ARITHMETIC GPERATOR. THESE UPERATORS ARE : * 0013C900 
1320 * + PLUS * 00131000 
1321 * - MINUS * CQ131100 
1322) > * MULTIPLY * 00131200 
L323: = / DIVIDE * 00131300 
1324 * * 00131400 
L325. OQ THE EVALUATION OF TERMS ENCLOSED IN PARENTHESES TAKES PLACE * €C013150C 
1326 * FIRST wITH THE INNER-MOST PAIR CF PARENTHESES. THE EVALUATION * 00131600 
1327 * PROCEEDS THRCUGH THE QUTER-MOST PAIR GF PARENTHESES. LET'S * 90131700 
1328 * LOSK AT THAT A LITTLE RIT... * 00131800 
L329. -s * Q0131900 
1330. °* EXPRESSTON--> (2*(C*(At5))) * 00132000 
LS 315-5 3° 2 1 * 00132100 
I 2 1. FIRST Até * 00132200 
1333 2. THEN MULTIPLY RESULT BY C * 00132300 
1334 * 3. FINALLY MULTIPLY THAT RESULT BY 2 * QO60132400 
1335-2 * G0132500 
1336 * O THE ASSEMBLER EVALUATES EXPRESSIONS FROM LEFT TO RIGHT,DUES ALL * 001326C0 
ie Eo dae MULTIPLICATION AND DIVISION FIRST,THEN ADDITION AND SUBTRACTION*® 00132700 
1338 °% eo DOLaZSCG 
1339 Ll. l/2*12 WILL REDUCE TO ZERO * Q6132900 
1340 * SOME EXAMPLES: 2. 12*1/2 WILL REDUCE TO SIX * OG133C00 
1241 * 3. 12+2/2 WILL REDUCE TO THIRTEEN * 0013310C 
1342 * 4. (12+2)/2 wILL REDUCE TO SEVEN * 001332200 
1343 * * 00133300 
1344 * L. ONE IS TRUE BECAUSE WE ARE DEALING wITH AN ASSEMBLER THAT * 00133400 
1345 * ONLY HANDLES INTEGER VALUES WHEN REDUCING EXPRESSIONS. * 00133500 
1346 * 1/2 WILL REDUCE TQ ZEROCREMAINDERS ARE LOST). THIS TIMES * OOTS 3500 
1347 * 12=CyNATCHERLY. * OO13370C 
1348 * 2e TWO ITS TRUE BECAUSE THE ASSEMBLER WILt FIRST MULTIPLY 12X1 * 006133800 
1349 * THEN DIVIDE BY 2. * O0133°90uU 
1350.2 3. THREE IS CGRRECT BECAUSE 2 IS DIVIDED BY 2 FIRST THEN THIS * CO134CO0U 
13 51..> RESULT TS ADDED Tf le. * Q013410C 
1352 .°% 4, FOUR REDUCES TO 7 BECAUSE,AS YOU KNUW,THE PARENTHESESTZED * 90134200 
13533 = EXPRESSION [TS EVALUATED FIKST TO 14. THEN THE DIVISION * 00134300 
1354 * HAPPENS, N'CEST PAS (ENGLISH SUBTITLE=ISN'T THAT RIGHT). * CGO01344C0 
1355. = * Q013450C 
LBD RRA RAK 3S A ECE IE EE FE IC AE FE EC OE AK A KC AK SA AE OK AE AE OIE AK FE FI AE EAC AK AE RE IK IE OR OIC OE OK AE OS AE OE IE AE AS OIE SE IE KE EK OK aA AK COL 34600 


PGMA 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRT7O 
1358 “ie oe ko a a oi 2k oi ok of oof i ake ae ok of ok ok 2 ak ak ak ok ok ok ak ake ak ok ak kak ok ak ak ok ae ok ake af ak akc ak ke kok ak ak ak ai akc ak aie aie ak ok ak ak akc ok ak ofa ak ofc 
1359 * | . . | * 
1360 ¥eccccvencvccccsesses EXAMPLES OF VALID EXPRESSIONS cecssccvscsccesescd® 
1361 * 7 8 | * 
1362 * * 
1363 * A+B/C | * 
1364 * SYMBOL 1/SYMBOL2*SYMBOL3 : : | 7" | * 
1365 * *+32 , os LOCATION COUNTER+432 (SELF432) * 
1366 * A*(A*(B-3)) oe : ; * 
1367 * ABLE~25 * 
1368 * . | | tg a | te 
1369 * --=--=- mae —--=—>>>SEE THE ASSEMBLER MANUAL FOR THE RULES FOR om 
1370 * o CODING EX PRES SIONS * 
1371 * ; | | * 
1372 * | om 
1373 Feccedesseewccdeaeess, HERE COMES A QUESTION seswececepeedevecesacoeceee® 
1374 * rs | | | m 
1375 * | | | ‘ 
1376 FORO ORG IO IIE CC I I a IC IO A AGI I IC IC III AK a a ico a a ak ak ak ak akc tak 3 ok ok 
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00134800 
00134900 
00135000 


00135100 


00135200 


00135300 


00135400 
00135500 
00135600 


a ee a EE 
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00135700 | 


001358006 


00135900 


00136000 
60136100 
00136200 
00136300 
00136400 
00136500 
00136600 
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LOC ORJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT | FO8APR70 9/16/70 


L379 *SSSSSSESHSHSHSFEHSHESESHESSESHSHHSH QUESTION 2.26 S$SS$S$HSHESHESHESESSHSSSFSHSSHESS$S$S 00136900 


1280 * $ 00137000 
1381 * $ 00137100 
1382 *$ ASSUME FOR A MOMENT THAT YOU ARE AN ASSEMBLER. $ 00137200 
1383 * A PROGRAMMER HAS GIVEN YOU THE FOLLOWING VALUES FOR $ 00137300 
1384 * HIS TERMS. $ 00137400 
1385 *$ $ 00137500 
1386 *$ $ 00137600 
1387 *$ ABLE DC Fel! $ 00137700 
1388 *$ $ 00137800 
1389 *§$ DOG FQU L'ABLE $ 00137900 
1390 *$ $ 00138000 
1391 * EASY DC 3D'OO0! $ 00138100 
1392 * $ 00138200 
1393 *$ FOX EQU 8 $ 00138300 
1394 *§$ $ 00138400 
1395 *$ SAM EQU (LO*(L'EASY#+L'UNCLE) )/2 $ 00138500 
1396 *$ $ 00138600 
1397 *$ UNCLE DS 18F $ 00138700 
1398 *$ $ 00138800 
= 1399 *$ mmm mnm nnn DPD EVALUATE THIS EXPRESS IOQN.<-----~— ——— $ 00138900 
N 1400 *$ $ 00139000 
1401 *$ (DOG*(2*(DOG+FOX) )I—-SAM $ 00139100 
1402 *$ $ 00139200 
1403 *$ $ 00139300 
1404 *$ $ 00139400 
1405 *$ THE CORRECT ANSWER IS ~~ TO THE BASE 10. $ 00139500 
1406 *$ $ 00139600 
1407 *$ $ 00139700 
1408 *S$S$SS$HSSHSEHFSHHHSHHSHSHHHSHHHFHFHHSHHHSHHHHHFHHFSHHFHSHESSHSHSHFESHSHSHSHHSHSSH$HSHSSHSS$ 00139800 


Lt 
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LQC OBJECT CODE ADDR1 ADDR2 = STMT SOURCE STATEMENT FO8APR7/0 9/16/70 
41) SSS Sa SSeS eee ae aaa Se Se a eae SSH Ss ANSWER 2a 6 See sess 5 S325 2 = 252 >> - > S55 >== 00140100 
1412 *= = 00140200 
1413 *= HOW DOES #Of STRIKE YOU ? = 00140300 
1414 *= = 00140400 
1415 *= LETS TAKE IT A STEP AT A TIME. = 00140500 
1416 *= = 06140600 
1417 *= 1. DOGtFOX=12 ..'°*DOG*=LENGTH ATTRIBUTE GF ABLE=4..+8=12 = 00140700 
1418 *= | = 00140800 
1419 *= 26 2* THE PREVIQUS RESULT=24(DATSANEAZY1.) = 00140900 
1420 *= = 00141000 
1421 *= 3. ‘DOG* STILL EQUALS 4 (THE LENGTH ATTRIBUTE OF ABLE) = 00141100 
1422 *= THEREFORE, 4*24=96 | = 00141200 
1423 *= = 00141300 
1424 *= 4. LET'S EVALUATE *SAM*' A STEP AT A TIME. FIRST, MR. = 00141400 
1425 *= ASSEMBLER, WELL EVALUATE INSIDE THE PARENTHESES. = 00141500 
1426 *= L'EASY (8) + LE*UNCLE (4) = 12.SQFARSOGOOD ? = 00141600 
1427 *= 12 TIMES 16 =192 = 00141700 
1428 *= 192 DIVIDED BY 2 = 96 = 00141800 
1429 *= 5- THEREFOREsHENCEFORTH,FROM THIS DAY FORWARD THE = 00141900 
1430 *= VALUE OF THIS EXPRESSION = 96-96 = ZILTCH,ZERO,NUTTIN.= 00142C000 
1431 *= = 00142100 
1432 *= = 00142200 
1433 * SBS SSH S SST SSH STH SH SSS SSH SSH SHS HSH SHS SS SSS SH HS SS SS SS SST SS STS SS SS SSSSSSez=see= YN1L42300 


Vil 
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRT70 9/16/70 
1436 2% 4 x Rok IO IR a Ro ok tok kok ak kak tok ke kk kok ok kk kok §=00142600 

1437 * SITITILATIATAT ATTA A * 00142700 

1438 * EXPLICIT AND IMPLIED LENGTHS/ * 00142800 

1439 * eee ee * Q00C142900 

1440 * * 00143000 

1441 * * 00143100 

1442 * IIASA * 00143200 

1443 * ZEXPLICIT/ * 00143300 

1444 * LISI * 00143400 

1445 * * 00143500 

1446 * * 00143600 

1447 * O AN EXPLICIT LENGTH IS THAT WHICH IS WRITTEN BY THE PROGRAMMER, * 00143700 

1448 * IN THE OPERAND FIELD OF AN INSTRUCTION,;AS AN ABSOLUTE * 00143800 

1449 * EXPRESSION . * Q0143900 

1450 * * 00144000 

1451 * FOR EXAMPLE: * 00144100 

1452 * * 00144200 

002B02 F231 CB26 Cb22 C2B2C 02B28 1453 PACK HOURS (4) ,RATE(C2) * 00144300 
CO2B08 D504 6018 6C1C 00018 90CI1C 1454 CLC 24(556),28(6) * 00144400 
OO2ZBOE D200 CBLA CB26 02B20 02B2C 1455 MVC WORK(1) e¢HQURS * 001445006 
1456 * * 00144690 

1457 * * 60144700 

1458 * LIVIA AAT * 00144800 

1459 * /JIMPLTED LENGTHS/ * 00144900 

146C * SII ITI AAAS * 00145000 

1461 * * 00145100 

1462 * * 00145200 

1463 * * 90145300 

1464 * AN IMPLIED LENGTH IS ONE THAT IS OMITTED BY THE PROGRAMMER * 00145400 

1465 * FROM THE QPERAND OF THE INSTRUCTION. THE ASSEMBLER THEN * QOC145500 

1466 * USES THE LENGTH ATTRIBUTE OF THE SYMBOL IN THE OPERAND.WOW, * Q0145ECO 

1467 * WE BETTER TAKE A CLOSER LCCK AT THAT ONE..... * 00145700 

1468 * * 00145800 

1469 * IF I wROTE: * Q0145900 

1470 * * 00146000 

CO2B14 D207 CBIA CB22z 02820 02828 1471 MVC WORK sRATE THE ASSEMBLER WOULD HAVE TO OBTAIN THE * 00146100 
1472 LENGTH FROM THE LENGTH ATTRIBUTE UF THE * 00146200 

002B20 1473 DS D FLELD DEFINED AS fWORKPFCTHE FIRST OPERAND). * 00146300 
002828 1474 DS F "WORK'ITS STATED TU BE A DOUBLE WORD(LENGTH * 00146400 
902B2C 1475 HOURS DS H ATTRIBUTE OF 8). THEREFOR IF WE EXAMINE THE * 00146500 
002B30 1476 AREA DS F ASSEMBLED "MVC® WETLE SEE THAT THE LENGTH * 00146690 
1477 * ASSIGNED BY THE ASSEMBLER IS 8. OF COURSE, * 00146700 

1478 * THE LENGTH IN THE ASSEMBLED INSTRUCTION * 00146850 

1479 * SHOWS UP AS 7. * 00146900 


148C * * OO147C00 
1481 * ; pee fe aie aie ok ak SOR RO ICI RAO a a aa ak aki ak ag ok ok ais eo 2 * 001471C0 


% 
3 
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LOC OBJECT CODE ADDR1 ADDR2 = STMT SGURCE STATEMENT | FO8APR 70 9/16/70 


1484 KESESESSSSFHESSSSSSSSSSSSESSHS QUESTION 2.27 S$$ESSHHSEEH$ESSHHSHSESFHESSHSESS OOL47400 


1485 *$ $ 00147500 
1486 *$ “MA TC H TH ES €% $ 00147600 
1487 *$ : $ 00147700 
1488 *$ INSTRUCTION LENGTH SPECIFICATION $ 00147800 
1489 *$ +tttttttttt FEFEt eet ettte ttt e+ te++ $ 00147900 
1490 *€ $ 001480C0 — 
1491 *$ $ 00148100 
1492 *$ _. Ae UNPK 23(376),WORK(1) L.IMPLIED LENGTH. $ 06148200 
1493 *§ | $ 0014830C 
1494 *§$ _.. «Be MVC FIELDI(8),FIELD2 2eEXPLICIT LENGTH. $ G0148400 
1495 *$ . $ 00148500 
1496 *$ _.. Ce. MVC FIELDI(,12),FIELD2 3.BOTH IMPLIED AND $ 0G61486CO 
1497 *$ . EXPLICIT LENGTHS $ 00148700 
1498 *$ __. De PACK TEMP(3) JUNK IN THE SAME INST.% 00148800 
1499 *$ $ 00148SC0 
1500 *$ meee Pag, SOC ME, YCU 4. NO LENGTH NEEDEDS$ 00149000 
1501 *$ Z $ 00149100 
15C2 *$ _. Fe TRT NANN(10),EEGOAT . $ CO1L492CC 
1503 *&§ $ 001493060 
1504 *$ . $ 00149400 


= 
-_ 
on 


1505 ¥*$SS$ESSEFSSESSFSESFSSSEKLSHHHSESHSFSHEFSSHSSHSESSHSFESHHEHFSHSSHSFESHSFSSESS$HSSHS$S$SHSSESS 00149509 


SLL 


PGMA 
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ADDR1 ADDR2 


STMT 


SOURCE STATEMENT 


3% 4 


Bees eeSeese So Se S255 SSSee> ANSWER. ZeZcl 

x= 

bela _2_ As UNPK 230346) pWORK(L) 

xs _2. Be MVC FIELD1L(8),FIELD2 
4a _1l. C. MVC FIELDL(,12)yFIELD2 
oe 3. De PACK TEMP (3),JUNK 

i Eee ME yYOU 

Heo 2. Fe TRI NANN(1C) »,EEGOAT 


% 


FORAPRT0O 


neem rE ee eee eee ee were ee ee ee ee ee ee ee ee ee 
— ee ee Se eee ee eee ee ee ee ee ee ee 
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0614980C 
00149900 
00150000 
00150100 
0015C200 
00150300 
00150400 
00150500 | 
00150600 
00150700 
CO150800 
00150900 
00151000 
00151100 
00151200 
00151300 
00151400 
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PGMA 


LOC 


Fee. 


OBJECT CODE 


ECUCATIOQN, 


AUDR1 ADDR2 


P.S.I ASSEMELY LANGUAGE WCRK PROJECT. 

STMT SQURCE STATEMENT FOB APR70O 

1527 23RD GO I RII CII GK a Gk kik ak ak a ik kkk a ak ak tori ak ik ak a ok ak ik ak ok ak ak kok ok ak ok ak ic ok aia ot ak ak 
1528 * - 
1629 * C THAT CONCLUDES SECTION 2 AND THIS PROJECT. PLEASE NOTIFY YOUR * 
1530 * INSTRUCTOR OF YOUR COMPLETION BY DISPLAYING THE * 
1531 * R £€ D ANS weER CUE * 
1532 * *K 
1533 * * 
1534 * QO PLEASE USE THIS SHEET FAR ANY COMMENTS YOU MAY HAVE CONCERNING) * 
1535 * THE PROJECT. * 
1536 * * 
1537 * K 
1538 * O THE APPENDICES FOLLOQW,YOU MAY EXAMINE THEM AT YOUR CONVIENCE. ** 
1539 * % 
1540 AAC ROO ORCI ICI I III I IO IG I I IK a a IC Kk ok ak ak ok kf a ai ak ak ak ae of oc ae 
1542 ORC OC ooo Re CO MM EN TS aaa a 2c a akc ak 2k ok ic ak ok ok ak ak ak ok ak ak ak aca 
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0015170C 
00151800 
00151900 
00152C00 
00152100 
00152200 
00152300 
00152400 
00152500 
00152600 
00152700 
00152800 
00152900 
00153000 


00153200 


PGMA FLE. EDUCATION, P.S-I ASSEMBLY LANGUAGE WORK PROJECT. 


LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT 


1545 SEC ESCSC SCE LOLS 
1546 *% 
1547 *% 
1548 *% 
1549 *% 
1550 ¥*% 
1551 *2 
1552 *% 
1553 *% 
002B34 1554 Al DS CL& 
002B3C C1C2 L559: B2 DC CL2*AB® 
902B3E D201 CB2E CB36 02834 02B3C 1556 HIORD MVC AL(L'B2),B2 
CO2B44 D201 CB34 CB36 02B3A O02B83C 1557 LOORD MVC ALt+L* AL-L* B2(L'B2),B82 
1558 *% 
= 002B4A D201 CB30 CB36 02836 0263C 1559 MVC AL+L‘*B2(L4'B2),B2 
= 1560 *% 
1561 *% 
1562 *% 
1563 *% 
1564 FERECEEZEVEZEOFEAS SM 


L4EFEL i BELEBEREEIECERALECE EH CAS 


FOBAPRTO 


5444464666660 6% APPENDIX A B2EEC ECL ERE CELA ELE LS ELSE SES OS 


SLIITTTITIA TITIAN 
/MORE EXAMPLES OF SYMBOLIC LENGTH ATTRIBUTES/ 
SIITTAATTTTIT ATTA THAT TTT AAAS 


MOVES CONTENTS OF B2 INTO 
LEFTMOST 2 BYTES OF Al 


MOVES CONTENTS OF B2 INTO 
RIGHTMOST 2 BYTES OF Al 
MOVES CONTENTS CF 62 INTO 
THIRD AND FOURTH POSITION 
OF Al 


3f& 


aE SG A NM NM KM BE OF AE OE AG AG OG HN A KM A KM HN 
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00153500 
00153600 
00153700 
00153800 
001539CC 
00154000 
00154100 
00154200 
00154300 
00154400 
90154500 
00154600 
0015479C 
0uU154800 
00154900 
90155000 
90155100 
00155200 
00155300 
00155400 


PGMA 


LOC 


002850 
002B52 
002856 
QO2B5A 
002B60 


al 


© 002B64 
002B66 
002B6A 
002B6E 
O02BT4 


002B78 
OO2BTA 
OO2B7E 


002B82 
C02B86 
CO2BBA 


F.E. 


OBJECT CODE 


LAAC 
9504 
9108 
D203 
4A10 


LAAC 
9504 
9108 
D203 
4A10 


LA12 
9504 
9108 


92D3 
91FL 
9TF3 


EDUCATION, 


CB2A 
CB2A 
CBD6 
CB2C 


CB2A 
CB2A 
CBD6 
CB2C 


CB2A 
CB2A 


CBD6 
CB2A 
CB2A 


ADDR1 ADDR2 


02B30 
02B30 
OFFF O2BDC OOFFF 
02B32 


02B30 
C2B30 
OFFF O2BDC OOFFF 
02B32 


U2B30 
C2B30 


O2BDC 
02830 
02B30 


STMT 


1566 
1567 
1568 
1569 
1570 
1571 
1572 
1573 
1574 
1575 
1576 
i ee Ge 
1578 
1579 
1580 
i581 
1582 
1583 
1584 
1585 
1586 
1587 
1588 
1589 
1590 
1591 
15.92 
L593 
1594 
1595 
1596 
1597 
L598 
15.99 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
1612 
L653 


1614 _ 


1615 
1616 


1617 


P.Sel ASSEMBLY LANGUAGE WORK PROJECT. 


SOURCE STATEMENT FO8APR70 


KEEREECEELEEZEBIRALEEEKESZSESESS APPENDIX B SRELECELEBKALLREZEEEEERRZESES 


4% : ) 2 
> a AA % 
*2 M#MGRE EXAMPLES QF USING SEL FS % 
* / DEFINING TERMS ceaee / % 
Sn A 4 
* % 
“gz %, 
xg VISIT % 
*z /DECIMAL/ % 
* TIMI % 
xg % 
*Z % 
AR 10412 DEFINING REGISTERS : | z 
CLI AREAy4 IMMEDIATE DATA IN DECIMAL{COULD BE X'*) & 
™ AREA,8 MASKS . % 
MVC FIELD,4095 ADDRESS % 
AH 1,AREA+2 ADDRESS INCREMENT 8 
4 4 
4 % 
*Z TIGTIATATTT % 
xz /HEXADECIMAL/ 4 
xg PITTA % 
*g % 
KZ % 
AR X™AT,XICE DEFINING REGISTERS 
CLI AREA,X*4! IMMEDIATE DATA % 
™ AREA,X"08! MASKS z 
MVC FIELD,X*FFFE ADDRESS % 
AH 1,AREA+X*O2! ADDRESS INCREMENT z 
xF % 
Be 4 & 
gz SIT % 
KZ /BINARY/ % 
xg Ltt 4 
x % 
xg Z 
AR B'1l#,B'1o8 DEFINE REGISTERS <% 
CLI AREA,6'010068 IMMEDIATE DATA % 
™ AREA,B* 10008 MASK % 
*«Z % 
*% % 
xg TITAS “6 
xy /CHARACTER/ % 
xg VISITA z 
xg % 
«z % 
MVI FIELD,C*L? IMMEDIATE DATA Z 
™ AREA,C*1! MASK 1l1ll 0001 % 
XI AREA,C'3° IMMEDIATE DATA 4 
*Z % 
KZLLEBCEEESVELEELELEBEEZELEELELZEEEGBLEBLEBEBLZELEGEERLELEEEELEEEELRBZES 
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00155600 
00155700 
00155800 
00155900 
06156000 
00156100 
00156200 
00156300 
C0156400 
00156500 
00156600 
00156700 
001568C0 
00156900 
00157000 
QG157100 
90157200 
0015739C 
00157400 
00157500 
00157600 
00157700 
00157800 
00157900 
00158060 
00158100 
O0C158200 
CQ158300 
00158400 
001585C0 
00158600 
vC1587CC 
CC1588CO0 
00158900 
00159000 
00159100 
00159200 
0015930C 
90159400 
00159590 
00159600 
00159700 
00159800 
00159900 
00160000 
06160100 
00160200 
00160300 
UG1604C0 
00160500 
00160600 
00160700 


OZL 


PGMA FLEE. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. PAGE 58 
Loc OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APR/0 9/16/70 
162G 2 IK OK KK IK KK KKK KK KOK KKKKK A P P EN D [ X CRA RK OK OK OK AK OK KKK KKK OCL61000 

1621 * TITIITTTITATTIAT IATA ATE * 00161100 

1622 * /BINARY CONSTANTS ( B TYPE )/ * 00161200 

1623 * FIAT TTA TATA ATA * 00161300 

1624 * ; * 00161400 

1625 * O A BINARY CONSTANT IS WRITTEN USING 1°S AND G'S ENCLOSED IN * 00161500 

1626 * APOSTROPHES. THE IMPLIED LENGTH OF A BINARY CONSTANT IS THE * 00161600 

1627 * NUMBER OF BYTES OCCUPIED BY THE CONSTANT INCLUDING ANY * 00161700 

1628 * PADDING NECESSARY. PACDING AND TRUNCATION TAKES PLACE ON * 00161800 

1629 * THE LEFT. * 00161900 

1630 * * 00162000 

1631 * * 00162100 

OO2B8E AA 1632 NAME6 DC Bb’ LUL0O1010° UP TO 256 BYTES LONG * 00162200 
OO2B8F Ol 1633 NAME? DC BYgl' PADDING (LEFT WITH ZEROS) * 00162300 
CO2B90 55 1634 DC BL1i* 101010101" TRUNCATION (LEFT) * 00162400 
OO2B91 AFAF 1635 OC 2B'101Cl1111' DUP FACTOR * 00162500 
1636 * NAME6 AND NAME? BOTH HAVE LENGTH AFTRIBUTES OF ONE * 00162600 


¢ 


1637 * * 00162700 
1638 ECR OK OIC CIC IC OI I IO IO III IOI OK a aI i a a i agai ak kag aka tok tok katate 06162800 


1640 *$S$S$S$S$$SSS$SH$SSHSSHSHHHESHESHESHSS QUESTION 2.S1 SH$SHHHH$HHFSHSSHF$HSHSSHESHEHSHHSHSHHH OOLE3ZCOO 
1641 *$ $ 00163100 
1642 *$ $ 00163200 
1643 *$ GIVEN THE FOLLOWING BINARY TYPE CONSTANT: $ 00163300 
1644 *$ $ 00163400 
1645 *$ DC BLZ'*1LLLILOLLIGLLIILOLLIOIL! $ 00163500 
1646 ¥*$ $ 001636C0 
1647 *$ WHAT WILL THE ASSEMBLER GENERATE AS A RESULT OF THIS $ 00163700 
1648 *$ DEFINE CONSTANT 272? $ 00163800 
1649 *$ . $ 00163900 
1650 *$ THE ANSWER IS ___. ec ccee $ 00164000 
1651 *$ $ 00164100 
1652 *SSSSSHSHSHSHSSHSSESSHSSHFHLEHHHSHHHSHHHHSHHHSSSHEHSHHHSHSHHSEFHEHSFSHHHHHHH$HSHHESH$EHSHSS$ 00164200 


LoL 


PGMA 


LOC 


002B93 


002B95 
002898 
002B9B 
OO2B9E 
OO2BA1 
OO2BA4 
OO2BAT 
OO2BA9 


FLEE. 


OBJECT CODE 


BBBB 


18725C 
18725C 
18725C 
18725D 
QOO015C 
01369C 
369C 
123D123D 


EDUCATION, 


P.Set ASSEMBLY LANGUAGE WORK PROJECT. 


ADDR1 ADDR2 


STMT 


1654 
1655 
1656 
1657 
1658 
1659 
1669 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 


1675 
1676 
1677 
1678 
1679 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 


1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 


SQURCE STATEMENT FO8APR70 


me ee we we we ee we ee wre ee we ee ee ae ae ee 


orem me mre mr ee ae ae ae = 
ee ee ee Se ee ee re ee ee ee ee ee eee 


ANSWER 2.581 

B B B B = 
ABOUT 1011101110111011 = 
BINARY TYPE CONSTANTS OPERATE ON A BYTE BY BYTE = 
BASTS EVEN THOUGH THEY'RE SPECIFIED IN = 
BITS(1) AND NOBITS(G). BY SAYING L2 WE TELL THE = 
ASSEMBLER WE WANT 2 BYTES. AGAIN I HEAR YOU SAY_y = 
"WHICH 2 ?" WELL ITfLL TELL YOU. BINARY TYPE = 
CONSTANTS TRUNCATE ON THE LEFT,SO WE CUT OFF THE = 
IF OUR DUPLICATION FACTOR HAD BEEN GREATER = 


x 


+ 


HO W =BobBB 


ee oe eH 


Hod od Ww ow ht om Woh oth Wh uw onon 


aM 
7 


* l1lll. 

** THAN ONE,THE ANSWER WOGULD HAVE BEEN DUPLICATED 

* THE SPECIFIED NUMBER OF TIMES. IF YOUFRE STILL 

* A WEE BIT HAZY TALK TO YOUR INSTRUCTOR cece ceces 

* I'LL ISSUE THE DC JUST TO SEE IF I'M RIGHT... 

DC BL2#11111C0111011160111011' LET'S LCOK AT THE ASSEMBLED 

= NUMBER ON THE LEFT. 

*= 

** TILTTIIT TTI TTT TTT STII TTT * 

* /PACKED DECIMAL CONSTANTS (€ P TYPE )/ * 

*s SLL TETTTTT TTT ALATA TS * 

x * 

* O A DECIMAL CONSTANT IS WRITTEN AS A SIGNED GR UNSIGNED DECIMAL * 

* VALUE. IF THE SIGN [IS GMITTED;,A PLUS SIGN IS ASSUMED.NO * 

* BOUNDARY ALIGNMENT [S PERFORMED. * 

* *K 
DC P®*+18725! UP TO 16 BYTES (31 DIGITS AND SIGN) * 
DC P*+187.25% DECIMAL POINT IS PROGRAMMERS REFERENCE ¥* 
DC P#18725! PLUS SIGN [TS ASSUMED * 
DC P¥=18725" MINUS SIGN * 
DC PL3"15!% PADDING (LEFT WITH ZEROS) ~~ 
DC PL3'13.69! * 
DC PL2'13.69! TRUNCATION (LEFT) * 
DC ZPt=123" DUP FACTOR * 

*K * 

HE Re A Xe OC a 2 RE OIC a KE OK a AK OIE IK OK OK KK OE I KE AE OK IC KK OE OC I IC I CK OK OE OE KO EE OE OK OK OK OK OK OK CC KK IR OK Oe OK OK OK oie ok 2X 


KSSHSSHSFSSHHSSSH SHHSSSHSHSSHSHSSH$SSES QUESTION 2.82 H$H$SH$HSHSHSHHHSHEFESHEHSHESHSS 
* $ $ 
* $ — DC 2PL2*1234" WILL GENERATE WHICH OF THE FOLLOWING? $ 
*§$ $ 
* $ A. FIF2F3C4FLlF2F3C4 $ 
* $ Be F2F3C4F2F3C4 $ 
* $ C. 234C234C $ 
* $ De. 1230123C $ 
* §$ THE ANSWER IS___w. $ 
* $ $ 
XESSHSSESHSSSHSHHSSSHSHFSSHSHSSHHHSSHHSHSHSHSFESHHSFSHHHSHFHFLFEFSHHLHSHHHHHSHHHSHHSFH$HESH SHS 
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00164400 
00164500 
00164600 
00164700 
00164800 
00164900 
00165600 
00165100 
00165200 
00165300 
00165400 
00165500 
00165600 
00165700 
00165800 
00165900 
0C166000 
00166100 
00166200 
00166300 


00166500 
00166600 
00166700 
00166800 
00166900 
00167006 
00167100 
00167200 
00167300 
00167400 
00167500 
00167600 
001677006 
001678006 
00167900 
00168000 
00168100 
00168200 


00168400 
00168500 
001686CO0 
00168700 
00168800 
00168900 
00169000 
00169100 
00169200 
00169300 
00169400 


PGMA 


LOC 


002BAD 
002882 
002BB7 
= 002BBC 
S 002BC1 
002BC4 
002BC6 


FLE. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. 


OBJECT CODE 


FIFBF7F2C5 
FILF8F7F2C5 
FLF8F7F2C5 
FIF8F/F2D5 
FOFICS5 
F6C9 


FLF2D3F1F2D3 


ADDR1 ADDR2 


STMT 


17C6 
1707 
1708 
1709 
1710 
1711 
1712 
1713 


1715 
1716 
1717 
1718 
1719 
1720 
i721 
1722 
1723 
1724 
1725 
1726 
172? 
1728 
1729 
1730 
LTS 
1732 
1733 


1735 
1736 
LT37 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 


SGURCE STATEMENT FO8APR7/0 
a ANSWER 2eS2 === => == - => SS SS SS SS SS SS 
x= = 
*= C IS THE CGRRECT ANSWER. THE DATA IS GENERATED IN PACKED = 
x= DECIMAL FORMAT AND THE P TYPE CONSTANTS TRUNCATE LEFT. = 
to => SS - ===> SSS > 525555 >> - > = = = SSS > = = SS SS SS SS = SS SS SS SS SS SS SS SS SS ES SS SS ES 
** PITTI TATTATATAT ATTA AAA TAT AAA * 
* ZONED DECIMAL CONSTANTS ( Z TYPE )/ * 
* PULTTTTTTAT TTA ATA TATA * 
* x 
* 0 IF ZONED DECIMAL FORMAT IS SPECIFIED EACH DIGIT [S TRANSLATED * 
** INTO ONE BYTE. THE RIGHTMOST BYTE CONTAINS THE SIGN AS WELL * 
* AS THE RIGHT MOST DIGIT. YOU PROBABLY REMEMBER WE USED THIS * 
** TYPE OF CONSTANT IN THE FIRST WORK PROJECT. * 
= * 
* % 

DC Z*+18725' UP TO 16 BYTES (16 DIGITS AND A SIGN) * 
DC L* #187425" DECIMAL POINT [IS PROGRAMMERS REFERENCE * 
DG Z'§18725' PLUS SIGN IS ASSUMED * 
DC Z*=L6{25* MINUS SIGN ** 
DC ZL ST 15" PADDING (LEFT wITH ZEROS 'FG") * 
DC £L2°13.69" TRUNCATION €LEFT) = 
DC Zi *=\25" DUP FACTOR 
* 


st 4e 4 


BO Rokk kkk kok took ak ok ak ok ak ak ak 3 ok ok ak 2% 


% 
+ 
* 
% 
% 
% 
% 
+ 
3 
+ 
x 
4% 
% 
3 
MM 
3 

% 
% 
3 
% 
avs 
% 
% 
% 
% 
3¢ 
oa 
% 
aya 
3 
3 
3 
% 
+ 
+ 
% 
% 
4 
+% 
3% 
3 
3 


*SSFSSSFFESSSSSESSSSSSSSSH QUESTION 2.83 SSSESSESHSSSHSESSSSESSSSFSSSSSSS 
* $ $ 
x | $ 
* $ GIVEN THE FOLLOWING FIELD IN CORE: $ 
*§ FSF TFOF4F3F5D5 $ 
*$ $ 
* § WHICH OF THE FOLLOWING DC'S COULD HAVE BEEN ISSUED TU $ 
*$ GENERATE THIS FIELD ? $ 
x § $ 
*$ A. DC 2'57643558 $ 
*§ B. DC Z*=FSFTFEF4F3F5D5" $ 
*$ C. DC Z'=5764355! $ 
*$ D. DC P'=5764355! $ 
* § $ 
*§ | THE CORRECT ANSWER IS____.... $ 
*§ $ 
*FSSSFSSSSSFSSOSHLSFSSFSSSISSFSFESESSSSSHSSSFFSSFSFESFSSSHSSFSSSHSFSFFHSHSSSSSSS 
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OC1696CG 
00169700 
00169800 
00169900 
00170000 
00170100 
00170200 
00170300 


0017050C 
OG170600 
00170700 
00170800 
00170900 
00171000 
001711006 
00171200 
00171300 
00171400 
00171500 
00171600 
O0O171700 
00171800 
00171900 
O01LT2000 
00172100 
00172200 
060172300 


CO172500 
OC172600 
COLT2TOO 
COL7280C 
00172900 
60173000 
OG173100 
00173200 
00173300 
00173400 
00173500 
00173600 
QO0173 700 
00173800 
O0173¢60C 
OC1749000 
CC174100 


PGMA  F.E. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. | | Oe PAGE 61 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT 7 FO8APR70 9/16/70 
1753 Reh fe le eS Bo ee ANSWER 2.S3 Se Ses a be oe 00174300 

1754 *= = 00174400 

1755 *= = 00174500 

1756 *= C IS CORRECT.«eeee. REMEMBER THE FIELD IS MINUS.( THE RIGHT= = 00174600 

1757 *= MOST. BYTE IS D5) . = 00174700 


1 Oo * SSS S43 =]S 4 SS 555555 S83 S23 3825 SSS SSS 2 S335 553355535 S545 55S 55S S554 555535 2= OOLT4E800 


1760 *RSBREET AERA AZECLZEZLEZSSB AP PEN ODI X D LEELLLBBBRLEAVVLALVELEF 0017500C 


1761. ¥*% : % 00175100 

1762 *% FIXED POINT CONSTANTS % 00175200 

1763 *% - wiTH FRACTIOQNAL VALUE S % 00175300 

1764 *% (SCALING FACTOR) ® 00175400: 

1765 *% | | % 00175500 

1766 ¥*% | . i % 00175600 

1767 *% 0 SEE THE POWERS GF TWO TABLE AND THE HEXADECIMAL FRACTION % 00175700 

1768 *% CONVERSION CHART IN THE APPENDICES OF THE P. OF O. % 00175800 

1769 *% MANUAL FOR INFORMATION ON THE CONVERSION OF THE NUMBERS TO THE % 00175900 

L770 *% RIGHT OF A DECIMAL POINT FROM HEX TO DECIMAL. IF YOU NEED HELP &% 00176000 

177lL *% SEE YOUR INSTRUCTOR. . 4 00176100 

=! 1772 *% . 4 00176200 

= 002BCC 0324 | 1773 DC HS8'3.1416° SCALE MOOIFIER | % 00176300 

© OO2BCE 0324 1774 DC HS8"3.1415987' % 00176400 

002BDO FCDC 1775 DC HS8'~3.1416! MENUS 4 00176500 

-002BD2 B8CO 1776 DC HS8'31416! TRUNCATION (LEFT)—-NOTE ERROR MSG. % CO1LT6600 
KK ERROR **X 

O0O2BD4 0009 177?? DC HS8*3.5CE-2' EXPONENT . % OOLl6700 

0O2BD6 00A00195064C 1778 DC HS4*104,25.3,100! MULTIPAL CONSTANTS (EACH WITH FOUR %@ 00176800 

1779 *% DECIMAL PLACES)% 00176900 

1780 *% % 00177000 

1781 *% % 00177100 

1782 *% 4 OOLTT200 

1783 *ECEEZELZZCCEESEREEEZBEEEBRGREERUSEEHEBERABELEZECEEERBEEEREERERARBREKESE%%% JQOLT 300 


veL 


PGMA FeLE. EDUCATION, P.S.I ASSEMBLY LANGUAGE WORK PROJECT. 


LOC OBJECT CODE ADDR1 ADDR2 


OO02BDC 
OO02BE0O 12345C 
CO2BE3 67890C 
OO2BE8 


STMT 


1785 
1786 
1787 
1788 
1789 


SOURCE STATEMENT 


FIELD 
FIELDA 
FIELDOB 
SAVER 


DS FE 

DC P*12345' 
DC P*678905 
DS 18F 

END 
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00177500 
00177600 
00177700 
00177800 
00177900 


PGMA RELOCATION DICTIONARY PAGE 1 

POS.ID REL.ID FLAGS ADDRESS 9/16/70 
O1 01 OC 0021B0 
Ol Ol 08 0021B4 
Ol Ol OC 0021B8 
Ol Ol OC OO21BC 
01 Ol OC 0021C0 
Ol Ol 04 0021C8 
Ol Ol OC OO02AD0 
Ol Ol OC OO2AD4 
Ol Ol OC OO2AD8 
Ol Ol Oc COZAEC 


_ 
N 
o 


PGMA 


SYMBOL 


AREA 


AREAEND 


FULLWD 


FUNCTION 


GOTOIT 
GROSS 


HERET AM 


HIORD 
HOURS 


. LGTH4 
% LOOGRD 
LTHATBU2 


MONTH 
NAME 
NAME1 
NAME2 
NAME3 
NAME4 
NAMES 
NAME6 
NAMET 
PAYNO 
RATE 
RDAREA 
REGA 
REGB 
REGC 
REGD 
REG2 


SAMEBASE 


SAVER 
SYMBOL 
TBLE 
WORK 
YEAR 


LEN 
00004 


00001 
00080 
00001 
00004 
00008 
00008 
00002 
00001 
00006 
00002 
00004 
00006 
00004 
00003 
00003 
00004 
00001 
00070 
00008 
00070 
C0006 
00002 
00004 
00006 
00002 
00002 
00020 
00016 
00002 
00004 
00004 
00012 
00001 
00001 
0O0C06 
00004 
00070 
00001 
oocol 
00001 
00001 
C0001 
00052 
00004 
00004 
0O0C1 
00008 
00002 


YOUUSEME 00070 


VALUE 
002830 


002447 
0023CC 
00241C 
002420 
602428 
002834 
G626 3C 
002000 
OG246A 
O0246A 
OO2AT74 
002482 
006 2BDC 
GO2BE0 
OO2BE3 
002448 
OC21CC 
GG244C 
OO247A 
00244C 
00283E 
O0O02B2C 
002194 
00 2B44 
0021A0 
00246C 
002456 
GO2CCF 
CO2CDF 
OG20EF 
G0214D 
0u2159 
OO2B8E 
OO2B8F 
002456 
062B28 
00244C 
000005 
COCC0O4 
000002 
000003 
000002 
CO2OFF 
OO2BE& 
OG2A74 
OG22CC 
002820 
OO246E 
CO244C 


DEFN 
01476 


00692 
00684 
00686 
00687 
00688 
01554 
O1555 
00001 
00735 
00736 
00956 
OC741 
01785 
01786 
01787 
C0697 
00572 
C0973 
06740 
00972 
C1556 
01475 
00434 
01557 
00435 
00737 
00734 
00314 
C0315 
00316 
00373 
00374 
01632 
01633 
00733 
01474 
00731 
01008 
C1009 
01010 
01011 
C0960 
CC317 
61788 
CO95T7 
00619 
01473 
00738 
cog971 


REFERENCES 
0965 0966 
1614 1615 
1556 1557 
1556 1556 
G539 0539 
0957 
1240 1246 
0956 
0956 
0572 
0973 
1453 1455 
0535: 0537 
1236 1250 
12362 1250 
1453 14/71 
0971 
1C11 
1011 1017 
1011 
1017 
0965 C966 
0006 
0619 
1455 1471 
9972 


CROSS-REFERENCE 


0967 


1557 
1557 
0539 


1582 


0550 


C967 


0969 


1559 
1557 


1594 


0553 


6968 


1242 


1557 


1613 


1236 


0969 


1245 


1339 


L250 


1255 


1559 


1580 


1559 


1581 


1583 


1592 


1593 


1595 


PAGE i 
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9/16/70 


1605 


PGMA ~ DIAGNOSTICS > | | PAGE 1 
STMT ERROR CODE MESSAGE 9/16/70 
IEU046 AT LEAST GONE RELOCATABLE Y-TYPE CONSTANT IN ASSEMBLY 
1244  IEUO15 NEAR OPERAND COLUMN 10-—INVALID LITERAL USAGE |. 


1776 =YEUO1LT NEAR OPERAND COLUMN 5--DATA ITEM TOO LARGE 


2 STATEMENTS FLAGGED IN THIS ASSEMBLY 
8 WAS HIGHEST SEVERITY CODE | 
*STATISTICS* SOURCE RECORDS (SYSIN) = 1779 ss | . 
*OPTIONS IN EFFECT LIST, NGDECK, LOAD, NORENT, XREF, NOTEST» ALGNy OSy LINECNT = 55 


2032 PRINTED LINES 


x 
NI 


SOI III IOI a gag ge ik ak akc ak akc ak ake ak ae ac ac a 2 af 2 a ie ae a a ak a a 2 ak ak 3k ak ie aK 2k 2k 2k KR 


fe he 2 fe oe a ae ok ae a ae a a a ae a a a ake a age a a 2 ae ak ak ae i of ae ae a ic 2 ke ae ak oe 2 ak a a 2 2 ae ak 


6666666666 
6666666660656 
66 66 
66 
66 

666666666666 

666666666666 

66 66 

66 66 

66 66 

666666666665 

6666666666 
COCCCC LCL LES 00000090 dd 93399993999 VVVVVIAVAT AAT OV VV 
CCCECCECCLCIS 0000900000 dd 3999999399939 VUVTVATIATAT OV VV 
CC 00 00 dd 99 39 17——~=«VV VV 
Ze 00 00 dd 39 1 OV VV 
cc 00 00 dd 39 WW #OVV VV 
cc 00 00 ddddddddddd 29 TT VVVVVVVVVVVV 
CC 00 O00 dddddddddddd 22 TT VVVVVVVVVVVYV 
ce 00 OC dd dd 32 tT OV VV 
cc 00 QO da dd 39 1 OVW VV 
ce cc 8=—00 O00 dd dd 99 IJ2 171 =«=OVV VV 
CCCCCECC CLEC 0000000000 dddddddddddd 3939999999959 T1 VVVVV VV 

C2CLC22CCS 00000000 ddddddddddd 999993993599 VY VVVVVVVVVV 


128 


PAGE 1 


LOC OBJECT CODE ADDR1 ADDR2 STMT SQURCE STATEMENT FOLFEB69 3/18/70 


4 
+ 
+ 


MK RK KKK KERR RRR DP TC TU RE RRR RR RRR RR KR RK RE KK 


AREACIRC =I R¢ 
AREASQREEL*W 


OMAN anh WNPr 


oy 
~J 
a i i i i ee iD 


AREAT RI=1/2 base* ALT, 
Ir = 3.1416 


AREA(Shaded)=AREASQRE + 


AREAT RI- AREACIRG 25'=.,=W 


621 
Heo HH HH HH HH OH HH HH 


QB HR HR a ee a Re a oo a ke a a a i a Re a Re Re a ae a a oR a a SI OK a a I aK a ae Re a a aK a 


OEL 


*/ 


CHART CODEPRJ2 
PAGE 1 


ok tok A 2 x tO KR Hk K 
* x 
* cODEPRJ2 + 
ME HE eK AE Oo fe ah OK ie ae Ok ie 
V AREA 
% eK KK BD Ke eK OK Kk KK He A BB eK KK ak 
* * * ; x 
* SET UP BASE * *  CCMPLETE # 
* “REGISTER # +-—>*CALCULATION OF * 
* * * SHADED AREA * 
* * * * 
We A KK oe aK 3K RE ie a oe fe ok ate ok Ko Ko KK ok 
SQUARE _ V PRNT 
Ako C 2k ro Re 2 
* * Me oe KC Fo OK RK KK 
* CALC AREA OF # x EXIT TO * 
* SQUARE.( YOU * * PRINT(DUMP) = x 
* WRITE) * * * 
x * Bok a dk kok ek 


BKK Be ee i ie 2k Ac A a 2 


I V 
we 3 Ae aK LY D2 9K i eK OK OK Ok oe 
* * 
* CALC AREA OF * 
* TRIANGLE * 
* * 
* x 
We AK eo KK 2 ee ok oe ie OK OK OK OK 


CIRCLE V 
4K HK eK ED He HK A AK eK OK OK Ok 
x 


* CALC AREA OF 
: CIRCLE 


—--—-+ 


3 3 4 4 3 


* 
ee KK Ke Ko i oe oe ie oe ok ok aK 


LEL 


OBJECT CODE 


LOC 


001000 


001000 


001002 


C01002 


C01002 
001002 


001008 


OO100E 


001014 
QO101A 
001020 


001026 


00102C 
C01032 


C01038 
CO1LO3E 


001044 
001044 
O0104A 


001050 
001056 
90105C 
C01062 
001068 
CO1LOGE 
QOO106E 


001074 
QO1OTA 
001080 


001080 
001086 


00108C 


C01090. 
001092 
001094 
001097 
001098 


O5C0 


F871 
FC71 
FO7G 
F876 
D207 
FC 71 
FO71 
F875 
D203 
D203 
FA33 


F877 
FC71 
F8B7 
FCB2 
FDB1 
F8B9 
D20B 


D203 
FOFS 
FBFB 


D20B 
DEOB 


C096 
C096 
C096 
COAE 
C096 
CO96 
C096 
CC9E 
COB6 
COBA 
COBA 


C096 
C096 
COBE 
COBE 
COBE 
CoDA 
COCE 


COF2 
COE6 
COE6 


Cli2 
Clie 


Q0000C00 


014C 
025C 


31416C 


2C 


C090 
CCAA 
C095 
CO96 
COAE 
CC8E 
COAA 
C096 
COA2 
COB6 
CGA6 


COAE 
CCB4 
C096 
CC92 
COAA 
COBE 
CODA 


CCBA 
CCCA 
COCE 


COF6 
COF1 


ADDR1 


C1098 
61098 
01098 
O10B0 
01098 
01098 
01098 
O10A0 
010B8 
O1LGBC 
G1 OBC 


01098 
01098 
G10C0 
C10C9 
01CCO 
O1LODC 
C1OD0 


V1LOFS 
OC10E8 
O10E8 


01114 
01114 


00000000000000C0 


ADDR2 


01092 
O10AC 
01097 
01098 
O10B9 
01090 
OLOAC 
01098 
O10A4 
01088 
O10A8 


C1080 
C1lORE 
01098 
C1094 
O1O0AC 
O010C0 
OLODC 


O10BC . 


O1doCcc 
01006 


O10F 8 
J1OF3 


STMT 


O DANO WS WDY 


~ SOURCE STATEMENT 


CODEPRJ2 START X*1000° 
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FO8APRIO 9/16/70 


‘HOLE IN THE HQUSE® 


We AR A 2 I KO I a A a I 2 a CO 2K OK I RE A I OE OC I EO OC OE I OE OE KO AE AE AE I AK OC IE RE EE Oe RK OK aK 


eK 
KK 
XK 
OK 
eK 
we 
x 
* x 
ae 
KK 


* 
SQUARE 


TRI 


CIRCLE 


AREA 


PRNT 


* 
THIS ROUTINE CALCULATES THE AREA OF THE SHADED PORTION GF 
THE ®*HOLE IN THE HOUSE*®. THE FORMULAS USED ARE THOSE SHOWN 
IN THE PICTURE AND ON FIGURE 01.010. YOU SHOULD PLACE THE 
CARGS YOU HAVE PUNCHED TO CALCULATE THE AREA OF THE SQUARE 
FOLLOWING FHE CARD.-«« ee SQUARE EQU *eeee 
SAVE THIS DEC K FOR 
, U- Se. : 


tL ATER 


GI OR IRGC OIG OR 2 IGG a i ai ai a a aa ak oi ak aici ac ak ake aa a fei ak 


BALR 12,0 SET UP BASE REG 
USING ¥*,12 TELL ASSEMBLER ABOUT IT. 
. FIND THE AREA OF THE SQUARE 
EQU * PUT CARDS YQU PUNCHED FOLLOWING THIS CARD 
EQU * AREA OF TRIANGLE CALC HERE 
ZAP WRKA(8),LNGH START CALC AREA OF TRIANGLE 
MP WRKA(8)4,TEN 1/2 BASE TIMES ALT 
DP WRKA(8) sHALF 
ZAP BHOLDyWRKAC(7) 
MVC WRKAsBHOLD 
Mp WRKA(2&),HITE 
DP WRKA(8),TEN 
ZAP WRK EB(8) sWRKA6) 
MVC ARTRI »WRKB+4 
MVC TOTAR,ARTRI 
AP TCTAR+sSQARA ACD AREA GF SQUARE TO AREA OF TRIANGLE 
EQU * FIND AREA OF CIRCLE 
ZAP WRKA,BHOLD Pl *R**2 
MP WRKA,BHOLD+6(2) 
ZAP WRKC(12)9WRKA 
MP WRKC(12),PY 
DP WRKC(12),TEN 
ZAP WRKD(12),WRKC(1C) 
MVC CIRAR(12),WRKD | 
EQU * COMPLETE CALCULATICNS OF SHADED AREA 
MVC FINTOT+12(4),T9TAR 
Mp FINTOT(16),ZRU5 
SP FINTOT(16),CIRAR(12) 
EQU * MAKE THE TOTAL PRINTABLE 
MVC WRKE(1L2) 9PTRN 
ED WRKE(12),FINTOT4H1L1 EDIT FINAL TOTAL INTO PRINTABLE 
FORM 
DC FIO PROG CHECK 
| THESE ARE THE CONSTANTS 
He p#14!? 
DC P'25" £ ENGTH OF S IDE OF §S QU ARE. 
DC P#314168 
DC proe 
DC Dio? 


ZEL 


LOC 


OOLOAOD 
0010A8 
OO1OAC 
OOLOAE 
001080 
001088 
OO10BC 
J9010C0 
0010CC 
%01000 
0010DC 


COLOES . 


OO1LOF8 
001104 
001108 
001111 
001114 
001900 


OBJECT CODE - 


DO0D00000C00CCOCE. 
00000000 

910C 

0000 
QO0000000GU0GUGO 
09000060 
0OCO0C0C 
0000000000000500 
0100000C 
OdD0N0CCONVNGGUOCO 
O0000GOCI0NDGCUGUCL 
OCOD0O0CTCCOGUNON 
40 206B 202020482. 
46404040 
DIOC5E2E4D3E34CC9 
900006 


VOCOOCCGOCUCOVNG 


ADDR1 ADDR2 


STMT 


54 
55 


SOURCE STATEMENT 


WRKB 
SQARA 
TEN 


BHOLD 
ARTRI 
TOTAR 
WRKC 
ZROD5 
CIRAR 
WRKD 
FINTOT 
PTRN 


WRKE 


prot 
Fic 
Price 


PLACE AREA 


pD'Gs 


Far 

Frot 

ZF#QF 

P*1Ccooo! 

3F4Q? 

3F'O! 

4FIOF 

X* 40 206B2020204B20202C2020! 
4C? et 

C'RESULT IS* 


3F4O! 
CODEPRU2 


0 


F 


FO8APRI0 


SQUARE 


HERE 


PAGE 2 


9/16/70 


cel 


CROSS-REFERENCE PAGE 1 
SYMBOL LEN VALUE  DEFN REFERENCES 6/C5/70 
AREA 00001 OOLO6E 0039 
ARTRI 00004 OO10B8@ CC5E C028 0C29 
BHOLD 00C08 001080 0057 0023 0024 0032 0033 
CIRAR 00004 0010D0 0062 00328 0042 
CIRCLE 00001 001044 0031 
CCDEPRJ2 OOCCL 001000 C001 006S 
FINTOT 00CO4 COLOE8 0064 0040 0041 0042 £0045 
HALF 00C01 001097 CC52 C022 
HITE 00002 001090 CC4S C025 
LNGH 00002 001092 0050 0020 
PRNT 00001 001080 0043 
PTRN 00012 OO1O0F8 C065 0044 
PY 00003 001094 C051 0035 
SGARA 00C04 OO1LCA8 0055 0030 
SQUARE 00001 001002 CCl? 
TEN 00002 OO1QAC 0056 C021 0026 0036 
TOT AR 00004 O010BC 0059 0002S O0C30 0040 
TRI OOCO1l 001002 0019 
WRKA 90008 001098 0053 0020 Q0021 0022 0023 0024 0025 90026 0027 0032 0033 0034 
WRKB 00CO08 OOLOAD 0054 0027 0028 
WRKC 00C04 0010C0 C0é6C 0C34 0035 0036 C037 
WRKD 00004 O010DC 0063 CC37 0C38 
WRKE 00004 001114 0068 0044 0045 
ZRO5 00004 OO010CC 0061 0041 


NO STATEMENTS FLAGGED 
107 PRINTED LINES 
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LCC OBJECT CODE ADDR1 ADDR2 STMT SQURCE STATEMENT FOIFEB6S 3/18/70 


FER KK RRR KK RR KERR EKER P T C TY RE xa aK feo aK ok ok oa ok a ak ako ok ok 


ARFACIRC="R2 
AREASQREEL*W 


Nan oauunke Wh 


 ommed 
(oe) 
He mh mH HH HH eH HH HH HH HH HH HH Hh HH HH HR HK 


AREAT RI=1/2 base*ALT. 
ty = 3.1416 


AREA(Shaded)=AREASQRE + 
AREATRI-AREACIRG 


SEL 


Fk Stok kk dk kk kok ok ok kak ok kak ok okke ak ok ak ok 


c 


x 
* 
* 
* 
* 
* 
* 
x 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
x 
# 
* 
ok 
* 
x 
* 
* 
* 
*K 


BQ RB eH ROK RR ROR a RRR RG kk 


PAGE 2 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRT0 9/16/70 

001000 35 BCOHEN START X*'1000° 
001000 0580 | 36 BALR 870 SET UP BASE REGISTERS 
001002 37 USING *,78 
001002 D207 8080 8088 01082 O108A 38 AREATRI MVC HALFL¢L PUT LENGTH IN HALFL 
001008 FD70O 8080, 8098, 01082 O109A 39 DP HALFL, TWO DIVIDE BY 2 
OO100E FC77 8090 8080 01092 01082 40 MP HEIGHT » HALFL TIMES ALTITUDE 
001014 FC62 8080 8084 01082 01086 41 AREACIRC MP HALFLELOVER2) »,HALFL4+4(LOVER2—4) COMPUTE R SQUARE 
OOLOLA FC62 8080 807D 01082 OLOTF 42 MP HALFL(LOVER2),PIE R SQUARE TIMES PI 
001020 FC73 8088 808C 0108A O108E 43 AREASQRE MP L,L+4(L'l-4) LENGTH TIMES LENGTH 
001026 F163 8080 8080 01082 01082 44 MVO HALFL(LOVER2) yHALFL(LOVER2~3) RESOLVE DECIMAL PLACE 
00102C F176 8C88 8088 OLO8A O108A 45 MVO Ly»,L(L'l-1) RESOLVE DECIMAL PLACES 
001032 FB76 8C88 8080 O0108A 01082 46 SP LyHALFLILOVER2) COMPUTE AREASQ—AREACIRC 
001038 FATT 8090 8088 01092 0108A 47 AP HEIGHT sL ADD AREATRI 
OO1LO3E F367 806E 8690 01070 O1C92 48 UNPK ANS(7),HETGHT(8) MAKE IT PRINTABLE 
001044 96FO 8074 01076 49 Ol ANS+69X*FQS LOW ORDER BYTE TOO 
001048 D200 8075 8074 01077 01076 50 MVC ANS +7(1),ANS+6 GET IT TO OUTPUT AREA 
OO1L04E 924B 8074 01076 51 MVI ANS+6,C*.§ PUT DECIMAL POINT IN 
001052 0000 52 DC HtOO* CAUSES PROGRAM CHECK 
001062 53 ORG *+14 FUNNY BUSINESS 
001062 DIC5E2E4D3E340C5 54 RESULT DC C*RESULT EQUALS . CONSTANTS 
OOLO7T8 40E2D84BC6E34B 55 DC C* SQ.FT. 
OOLO7F 3141 6C 56 PIE DC PL3*31416! 
001082 F040404040404040 57 HALFL DC CL8*"O! 
O0108A 000000C00000250C 58 L DC PL8#250! sa 

g@ 001092 dddd00COOGOQGONL4C 59 HEIGHT DC PLBt14?* =a 

® CO109A 2C | 60 TWO DC puz* ue 
001070 61 ORG RESULT +14 MORE FUNNY BUSINESS 
O61070 4040404040404B 40 62 ANS DC c* o> 2 OUTPUT AREA 
000007 63 LOVER2 EQU L'HALFL-L* TWO GIVES A LENGTH WE CAN USE 
001000 64 END BCOFEN 


CROSS-REFERENCE PAGE 1 
SYMBOL LEN VALUE. DEFN REFERENCES 9/16/70 
ANS 00008 001070 00062 0048 0049 0050 0050 0051 
AREACIRC 00006 001014 00041 
AREASQRE 00006 001020 00043 
AREATRI 00006 001002 00038 
BCOHEN 00001 001000 00035 0064 
HALFL 00008 001082 OCO57 0038 ©€039 0040 C041 0041 0042 0044 0044 0046 C063 
HEIGHT 00008 001092 00059 0040 0047 0048 
L 00008 O0108A 00058 0038 0043 0043 0043 G045 0045 0045 CU465 0047 
LOVER2 Q00001 Q00007 00063 0041 OC41L 0042 C044 0044 0046 
PIE 00003 OO1O07F 00056 0042 
RESULT 00022 001062 00054 0061 
TWO 00001 OG0109A 00060 0039 C063 


NO STATEMENTS FLAGGED IN THIS ASSEMBLY 


= 
Ww 
~ 


sel 


F.P. REGS. 80.0016C0 000198BC O0O.O0198FC O0000000 CO.C1B3C0 O0036FC8& 00.25060C D6CTFOFL 

REGS 0-7 FFFFFF2ZE O0O367F8 OOCLACFC 00000000 O0O0C1B060 O0U1B3CO ODOOCLAE30 CUO1LBD4O 

REGS 8-15 6FOZA1C2 04000900 OO01ADCB OOO0CCOCO 4O007ECA2 00036768 OOOOCTD4 GCOO2ZA1CO 

000000 00000000 GO00G000 00000000 90000000 OOOZA1CO GOO00000 FFF50080 DFO4ZEDD2Z Fee vececeerncvsvvscessesceerdseseehk*® 
000020 00040003 50006A3E .FFE5SOCCT EFO2ZA1D4, OOOQGFFOO OOO0NGOO FEOQ4ZOGCOF BCOODALE Kee eecc eee Vac ee eMen cece sscsvesseve® 
000040 OOO7ODAO O0&000000 00070098 00005920 O2CC36A4 O0000996C DQD040000 GCO00T4EDB Feccescecaveessvesesescesecssscevceek 
000060 00040006 cucO7BC8 00040000 99007588 JOICQD00NN OOCO1L2D1LA CODO4O0OC COOTTSIN KeceeneeeH es cer vce vecvvevesevresevek 
02A1C0 05800207 80808088 FD708080 8098FC7T 80908080 FC628080 B8084FC62 BUB0BOTD Fe eKeceeeeecvcese occsersesesecsseX 
O2A1E0 FC738088 808CF163 80808080 F1768088 B088FB76 80888080 FATTB809C BOBBF3Z6T Keer celoweccd evr sevevreccesevecsere® 
02A200 B806E8690 96FO8O07T4 D2008075 80749248 80740000 600C600C 4TFOSCRC D503BCO20 Feces eGo eKe reverence ssevesUseNeoe*® 
02A220 94FED9C5 E2E4D3E3 40C5D8E4 C1D3E240 40404040 404048340 40E2D84B C6E34B31 *..RESULT EQUALS « SQ.FT..* 
024240 416C0000 00060012 5COC0090 00000000 '250C0000 O0OC00000 O14C2C12 S40094F6 *Kivecetessavecvwseceecesees veces «0% 
02A260 S9OECDOCC O5CO004FC 07004110 CO100511 OFOZA304 TFFFOAQE S5S8BOOCIC GDLICBOT4H Fe ceewr ee Dec een vce ecceesevevescvseeX 
02A820 4AQCOBDE 40056000 47F095C6 48609BEE B8BA6CO0001 4770969E 48609026 41660001 Fee ee eee e De Fe ce cncsccevcccesecce® 
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TESTES CCLCtTCCTStCPe rt TST LST TE CC TOCCE STO CSCC CO SSC COS SSCS SCSTCCCCCOCT OCT OCT CO CS CCS OSC LS CLL OCSCOS LOSS LS SS Se CL Se Le ee o 3K AK IK 
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LCC OBJECT CODE ADDR1 ADDR2 = STMT 


SOURCE STATEMENT FOILFEB69 


Ree 2 a oc oc oe ok ke Kk i a RK RRR PT C PF UY Ro Ex x a a a ae a Me he oe eo oe 2 i aK OK 


AREACIRC=R° 
AREASORE®L¥W 


AREATRI=1/2 base*ALT. 
Wf = 3.1416 


AREA(Shaded)=AREASQRE + 


AREAT RI-AREACIRCG 
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PAGE 2 
LOC OBJECT CODE ADDR1I ADDR2 STMT SOURCE STATEMENT FO8APR?/O 9/16/70 
001000 35 BCOHEN START X*1000* 
001000 0580 36 BALR 8,0 SET UP BASE REGISTER 
001002 af USING *,8 TELL THE ASSEMBLER 
001002 7820 8046 01048 38 AREASQRE LE 2yLENGTH 
001006 7020 8046 01048 39 ME 2yLENGTH 
OO1L00A 7020 8042 01044 40 STE 2ySQUARE 
OO100E 7820 8046 01048 41 AREATRI LE 2yLENGTH 
001012 3422 42 HER 292 
001014 7020 804A 0104C 43 ME 2,HEIGHT 
C01018 7A20 8042 01044 44 AE 29SQUARE 
COLOILC 7840 8046 01048 45 AREACIRC LE 4,LENGTH 
001020 3444 46 HER 494 
001022 3044 47 MER 494 
001024 71040 804E 01050 48 ME 4,yPIE 
001028 3B24 49 SER 294 
CO102A 7020 803E 01040 50 STE 2,ANS 
00102E 0000 D1 CC H*OO* 
001030 DIC5E2E4D3E340C5 52 INHERE DC C*RESULT EQUALS* 
00103D 000000 
001040 00000000 53 ANS DC Frat 
001044 00000000 54 SQUARE DC Ft? 
001048 42190000 55 LENGTH DC EM «Z25Et24 
00104C 41E00000 56 HEIGHT DC E'14' 
001050 421F6A7F aT PLE DC E*31416E-3' 
= 001054 43135200 58 ANSSHDBE DC EES09.125' THIS [TS WHAT THE ANSWER SHOULD BE. 
= 001000 59 END BCOHEN 


cul 


SYMBOL 


ANS 


ANSSHDBE 
AREACIRC 
AREASQRE 


AREATRI 
BCOQHEN 
HEIGHT 
INHERE 
LENGTH 
PIE 
SQUARE 


LEN 


00004 


00004 


00004 
00004 
00004 
00001 
00004 
00013 
00004 
00004 
00004 


VALUE 


001040 
001054 
00101C 
001002 
OO10CE 
001000 
00104C 
001030 
001048 
001050 
001044 


NO STATEMENTS FLAGGED 


DEFN 


00053 
00058 
00045 
00038 
00041 
00035 
00056 
00052 
00055 
00057 
00054 


CRUSS=REFERENCE 


REFERENCES 


0050 


0059 
0043 


0038 
0048 
0040 


0039 0041 0045 


0044 


IN THIS ASSEMBLY 
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evl 


F.P. REGS. OO0.O01AE38 0001A538 C4.100CCO0 00000000 44.132CCO 03000000 00.O0B0FOO 000183C0 

REGS 0-7 FFFFFF2E 000367F8 0001A554 00000000 O001A750 OOO1LAB2Z20 OOOLAE8O 00010600 

REGS 8-15 6FOZ AZ0A 00000000 0001A560 00000000 4007ECA2 00036768 OOO0CTD4 0002A208 

000000 00000000 00000000 00000000 00000000 0002A208 QO000000 FFF50080 GFO4ZEDDZ Kaccceecesr ves cesecccsscesdevee oK* 
000020 FFC50001 4007EA2C EFDS5S0001 5F02A238 OOOOFFOO OO0Q00000 FFD50134 BFOZAZTB Eee cer eNowsecccrcccecveNecvese® 
000040 C004D880 O0C000000 C00014D0 00005920 O2C040A4 OO009SEC ODD040000 D000 TEIB Fu Qeeeenecccesecee eesesesesscce™® 
000060 00040000 Q0007BC8 00040000 00007588 OOO0000O O0012D1L0 COO4O0000 DODO TSIA Feveese eHow cee sccccccvecesvevesser 
O02A200 907A9120 10164780 95807820 80467C20 80467020 80427820 80463422 TCZO0804A  Feeeevcaevccevescvccccsecsecsessee® 
O02A220 TAZ08042 78408046 34443044 TC40804E 3B247020 803E0000 DICSEZE4 D3E340C5 Feces cece eee eoeeeeeeeeRESULT EX 
02A240 D8E4C1D3 E2000000 C4l1lO00CCO 43271000 42190000 41E0Q00000 421LF6OATF 43135200 *QUALS 2. eDe cee cece cccecrnerverseve® 
02A260 9OECDOOC O5C004F0 07004110 C0100511 OFO2A304 TFFFOAOE S58BO001O IDLLOBOTH Keceeee Doce vs secs vvessvesvsecves® 
02A820 4AQ09BDE 40050000 47F095C6 48609BEE BASD000NL 4770969E 48609026 41660001 Fee eee eDeFa cece ccccccraccvecese® 


PSSST SSL SSSCS SSS CS SSSS SSS OCSLSS SSS SSL SIPS PSST LEP SS SSS SP LS TTS STS ST TS FT Se TT FS ST TTT TPT Th TT tt Lt ets FT Tht Phere ee eee Se ee te Se 


vel 


AAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AAAAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AA AA 
AA AA 


LL 
LLLLELLLLLLL 
LLELLELLLLLLL 


WwW 
WW 
WW 
WW 
WW 
WW 
WW 
WwW 
WW 
WW 
WW 
WW 


WW 

WW 

WW 

WW 

WW 

WW 

WW WW 

WWWW WW 

WW WW WW 

WW wWWW 

W WWW 

WW 
9999999999 
999999999999 
99 99 
99 99 
99 99 
999999999999 
999999999999 
99 
99 
99 99 
999999999999 
9999999999 


PEPPPPPPPPP 
PPPPPPPPPPPP 
PP pp 
pp pp 
PP pp 
PPPPPPPPPPPP 
PPPPPPPPPpP 
pp 

PP 

pp 

pp 

PP 


00000000 


0000000000 
00 00 
00 00 
00 00 
CO 00 
00 00 
00 00 
00 00 
00 00 

0000000000 

00000000 


444 

Land 

44 44 

44 44 

44 44 
44444444444 
444444444444 

44 

44 

44 

44 

44 


vn vncvensssesnees Me Hee He He He He EK HK HK EH K eet yn aireaae tremor anions enim eenennaeyentonennn rene 


LOC OBJECT CODE ADUDRI ADDR2 STMT SGQURCE STATEMENT 
001000 1 JULIDATE START X*1000° 
CO01090 90EC DGOC OOOCC Z STM 14,12,12(13) 
001004 05C0 a BALR 12,0 
001096 4 USING *y,l2 


StL 


FO8APR70 
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00000100 
00000200 
00000300 
00000400 


SVL 
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LOC OBJECT CODE ADDR1i ADDR2 STMT SOURCE STATEMENT FO8APRTO 9/16/70 


T KERR KKK KEKE D ES CR IPTION OF PRO JS E C VT ***eRER*EX OO0O007T00 
8 * * Q0000800 
9 * O THIS PROJECT WAS DESIGNED TO FAMILIARIZE YOU WITH THE ASSEMBLER * QOCO090C 
10 * LISTING AND HOW IT RELATES TO A STORAGE DUMP. * 00001000 
11 * * Q000110C 
12 * O AN ASSEMBLER LISTING,CRGSS-REFERENCE LIST,AND STORAGE DUMP AFTER * 00001200 
i3* EXECUTION ARE PROVIDED . * Q0001300 
14 * * €C0001400 
15 * QO ANSWER ALL QUESTIONS IN THE SPACE PROVIDED. * UCO01500 
16 * * 00001600 
17 * O THIS PROJECT IS LAYED OUT AS FOLLOWS: * 00001700 
18 * 1. QUESTIONS * O000C180C 
19 + 2e LISTING OF THE SAMPLE * QOCOLI0N 
20 * ROUTINEsCROSS REFERENCE* G0002000 
21 * LIST AND DIAGNOSTICS. * 00002100 
22 * 2. STORAGE DUMP. * 00002200 
23° > 4. ANSWERS * C0002300 
24 * * 00002400 
25 * QO DOCUMENTATION REQUIRED: . * 90002500 
26 * 1. S/360 PRINCIPLES OF OPERATION MANUAL * 00002600 
27 * 2 $/360 DOS TOS ASSEMBLER MANUAL * OCO0027C0 
20° % : * QC002800 
CD KEEFE EEE EEE EEE EE EEE EEE FEE EEE EEE ETE EEE EEE Ete te teetete teste tetetett+ete++ = COOOZ900 
30 * * GC003000 
31 * O THE PURPOSE OF THE FOLLOWING ROUTINE IS TO CONVERT THE DATE * 00003100 
oc. FROM JULIAN FORM TG GREGORIAN FORM. THE JULIAN FORM OF DATE * G0003200 
33. IS THE TYPE WE USE IN THE COMPUTER (ITE.70031=JULIAN =01/31/70) * 00003300 
34 * THE GREGORIAN FORM GF DATE IS THE NORMAL EVERY DAY TYPE OF DATE* 00003400 
35 * (JAN. 31,197C). * 00003500 
36 * * OC003 600 
37 * * 00003700 
38 * O THE JULIAN DATE Tftt USE FOR THIS EXAMPLE IS 70218,WHICH ITPLt * 00003800 
39. PLACE IN LOCATION *YEARG@DAY' * 00003900 
40 * * QCOQ0400C 
41 * * G0004100 
42 * 0 THE CONVERTED FORM OF DATE (AUG. 6,197C) MAY BE FOUND IN LOCATION* 00004200 
43 * "MSGDATE*. * Q0004300 
44 * * 00004400 
45 * 0 YOU WILL FIND YHE STARTING ACDRESS UF THIS PROGRAM AT CORE * 00004500 
46 * STORAGE LOCATION X*10fIN THE STORAGE DUMP. * 0O0004600 
47 * * 00004700 
48 * * Q0004800 
LQ RAR RAK AK AK KE AK EK OK A AK FE A A A OK OK OK OK AE I BK IE SIC KK AK A AE IE AK FE OK KOE OK 2K OK 2K OK Rc OK KR KR KOK KA KKK 6 OOOC4900 


LVL 


LOC OBJECT CODE ADDR1 ADDR2 = STMT 


139 
140 
141 
142 
143 
144 


146 
147 
148 
149 
150 
151 
152 
153 
154 
Loo 
156 
LS ¢ 


159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 


SOURCE STATEMENT FO8APRT70 


KHHHHEHHHHHE N OT I C E ######### N OT 1 C EC ##4#### N OT IC E ###4## 
*# # 
*# THE ANSWERS MAY BoE FOUND AT # 
* # EN D O F TAHITI S$ PROJECT # 
* # # 


X*HHHHHAHHHHHHHR AHHH RHHRR RRA RARER RHR RRR RRR RRA RRR RH RHR 


*EEFSSHSESHSHSSHESHSHEHSESHSFSHSESHHSHS QUESTION 5.1 HSHEHSHHFSHHSHFSHHSHEHFHSHHSHSHESSESHEHSHSS 


** $ $ 
a THE INSTRUCTION AT STATEMENT NUMBER 67 IS A: $ 
* $ $ 
* $ A. LOAD ADDRESS $ 
* $ B. SUBTRACT HALFWORD $ 
* $ » C€C. COMPARE HALFWORD $ 
* $ . D. CONVERT TO DECIMAL $ 
*$ $ 
* $ THE ANSWER IS ____. $ 
*$ $ 
XHSHSSHSHSHSHSHSEHSHFEFSHESHHSHSHHSHHHHFHHSHSHFHHHHHFSFHHEHSHHHEFEHLHHHFSSHHSHHSHHHSHEHESHEFHSHSHEHSHS 


KSSHHSHSHSHHSSSSHSHESHEHSSHSSSHS$H QUESTION 5.2 SHHEHHFFHHHHSHHSSHEFHFSEHSHHSEHHHSHSSHS 
*§ $ 
*§ THE ASSEMBLED ADDRESS OF THE INSTRUCTION AT STATEMENT $ 
* $ NUMBER 76 IS: $ 
* A. 1068 $ 
* $ Be. 1054 $ 
** § C. 1066 $ 
* D. 1076 $ 
* $ $ 
* $ THE CORRECT ANSWER ISL ° $ 
* § $ 
*ESSHSFSSHSHSHEFSHHHSHHHHHFHHHHHEHHSHHHSHFESSHHHHESHHHFSSHEHHHFHSHEFEIFLHEHSEHSHHHHHSHHHHSS 
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00013900 
00014000 
00014100 
00014200 
0001430C 
00014400 


00014600 
00014700 
00014800 
00014906 
00015000 
00015100 
00015200 
00015300 
00015400 
CO015500 
00015600 
00015700 


00015900 
00016000 
00016100 
00016200 
00016300 
00016400 
00016500 
00016600 
00016700 
00016800 
00016900 
00017000 
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FO8APRT0O 9/16/70 


XESSSSSSHSSSESHESSESSSSESSSH QUESTION 5.3 S$ESH$SHSH$H$SSES$$$$S5$$$$$$$$$$$$$$ 00017300 


* $ $ 00017400 
* §$ WHICH OF THE FOLLOWING IS THE OBJECT CODE FOR THE $ 00017500 
* $ INSTRUCTION AT STATEMENT NUMBER 65: $ 00017600 
* § $ 00017700 
* $ Ae 4EFO CODA $ 00017800 
* $ Be 41F0 OOOC $ 00017900 
* $ C. D20B COFC C1OA $ 00018000 
* $ D. D201 CCEQ COE8 $ 00018100 
* $ ANSWER =__w___ le $ 00018200 
* $ 00018300 
XPSSSESSESHSHSSHSHSSHSHSHSHHSHSHHSHSHHSHHFSSHESHHHSHHFFEHSEHHFHHHHLHHSHSHSHEHSFHFSHF$HHF$HEHSHSH$H$H$S$ 00018400 


*SSSSHESSSSSEHSHESHSHSSESSHHSSHSH QUESTION 5.4 HSLFSSHSHHGHSHSHFEHFSHSHELSESHESSESSS OOOL S600 


* $ $ 00018700 
* $ THE INSTRUCTION AT ASSEMBLED ADDRESS 1012 STORES BITS $ 00018800 
MS THROUGH__W_ = OF _Lwww COIN THE LOCATION WHOSE ASSEMBLED $ 00018900 
* ADDRESS [S322 . $ 00019000 
*$ $ 00019100 
*SSSHHSHSHSHSHSHSHHSHHSSHFHEHSHHHFHHSHHHHSHHFHFSHESHSHH SHS HSHSHHFEHSHHESFHHFSHHSHHHSSESFEHSHSHS$ OOOLIZ00 


*SESFEHSESHSHESHSSHSHSEHLHSHSSHSHSESS QUESTION 5.5 SESHHHSHSHSFHSHEHSHSHSSHSSHESHSSSEHSHHSES OOOLI400 


*§$ $ 00019500 
* $ WHAT TS THE ASSEMBLED ADDRESS OF THE SYMBOL *SADIFCHK!? $ 00019600 
*« ¢ € Q0019700 
*§$ THE ANSWER IS par A ea cate te ete y $ 00019800 
*$ $ 00019900 
XFHF$HSHSSHSHFEHSSSSHHSSHESHHHHHHHHHHHSSHSEFHHSHSHHHHHFHSHEEHHSHSHHSHHSHFEFHEHSFHHHSHFHHESH$HSH$EHE OOOZOOOO 


OOOYZONON SF$SSFSHSFSHFHFSSHSHSSSHSSSSHSSSSSSSHSSSSSFSSFHSSSSSSSFHSSSSHSSSHSSSSSSHES SSS FSF SSSSESSSH% OVC 


006€2000 $ $x 6€2 
OO08Eeco0d $F$ *YSEWNN JIVd $x BEC 
O0ZE€Z000 $ YOS SINSLINGD AO 3VWVL FHL WOSHD “ONTASTI? YATEGWAaSSV ATdWVS $x LE? 
009€2000 $ V SVH HOIHM TANVW YAIWWaASSVY SOL*SOG 3H NI XIGNIddV $x JEC 
OOSEZO0N $ 3JHi 1V YOOD V 3JyNVA ANO SIHL HLIM W3I7180%d ANV JAVWH NOA 41 <----- $x GEC 
OO¥EZ000 $ $x VEC 
OO0€ECOON $ $x €EC 
ooze€zo00 $*° ©. SYSGWAN LNSWSLVLS AG QSDNSY3d5u SE LI GNV $x CEC 
OOTEZOOO $ *  — —YSGWAN LNSWSLVIS LV GANIS5SQ Satl 6 40 J3NIWA VS 40 $x TEC 
OO0EZOOO $ JINGTYLiv HLONSAT V SVH »aWHDeYAdaTe ST JWVYN 3SOHM WORWAS SHI $x Of 
00622000 $ $x 622 
008¢cc000 $ (1S17 A9NSYS4aN-SSOUD vs tdWwassv 3H1 3SN)<--- $x 822 
00222000 $ | $x Lec 
OO9ZZONN SSSSSSFTSFSSSSSSSSSSSSSSSSSSSSSSS L°G NOTLSANG S$S$SSSSSTSSSFSSSSSSSSSSS SS Sx BCC 


OOYZZONN FFFSHFHSSHSFSSSFSSSSSSSSFSSSSFSSSSSSSSSSSSHSSSSSFSSSSSFSSSSSSSSSHSSSSTSSSSSSSS% Ye? 


00e2c000 §$ * €C2 
00222000 $ *“JOEWAS V JDNSYS4Sad HITIHM SILNAW $x CC? 
OOT2Z000 $ -S1AVIS 11V SO SYSEWAN. LN3SWSLVLS SHL SNIVINOD °S $x I¢¢ 
00022000 $ $x OCC 
006TZ000 $ * NOTLVDO7 39VYOLS ANV JO SINSA4NO3 JHL SMOHS °35 $x 612 
OO8TZzO00d $ $x 8I¢ 
OOLTZO00 $ *G3NIadaq SI $x LTZ 
OO9TZO00 $ TOEWAS SHI AYFHM YAQWAN AINAWSALVIS SH SSAIS °O $x 9T2 
00STZO00O $ $x SIC 
OO¥TZOOO $ YOEWAS ANV SO SSSAYGOV G3AWWASSV 3H) SMOHS °9 $x ¥TZ 
OOETZOOO §$ $x €1T2 
oO0ztcoo0o $ ; $x cI2 
OOTTZOOO $STOGWAS 34D NOILVIOT 39VYOLS 3X¥OD JHL SNIVINOD °S@ $x 12 
O00TcOOO $ $x OTC 
00602000 $ *TOEWAS ANV $x 602 
00802000 $ O1 GANSISSV SLNGIYLIV HIiONS 7 SHL SNIVINOD °V $x 802 
00202000 $ $x LOC 
00902000 $ °1iS17 39NAY¥sdau-SSOed $x 902 
00602000 $ dd TGWASSV FHL ONINYAIDNOD SINAWAAVES LIAYAYOD AHL ASOOQHD $x SOC 
00¥%0c000 $ $x %OC 
OOEOZONN SS$FSSFSSSSSSSSSSSSSSSSSSSSSSSSSS B°G NOTASANO SSHSSSSSHSSSSSSSSSS SSSSSSSS% EO 
OL/9T/6 OlLudV804s IN3WILVLS 30aNNOS fwilS ¢cuYaav Ttudav J3q09 193f90 3071 


L d9Vd 


149 
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LOC OBJECT CODE ADDR1L ADDR2 STMT SOURCE STATEMENT FO8APR 70 9/16/70 


*SSHSESHSSHSHSHSFSSSHSSHSEHHESHSHHSHSS QUESTION 5.8 HHSHHSH$H$HSSHESSHHHHESHESSHSEHHESHSHS 00024300 


* $ $ 00024400 
*$ WHAT ITS THE CONTENTS OF THE FIELD CALLED *LEPYRCHK' IN STGRAGE ? $ 00024500 
* $ $ 00024600 
*« $ $ 00024700 
*fS THE ANSWER IS Louw. $ 00024800 
*S $ 00024900 
*S$SHSHSHSFSLSFEHSHEHSHSSHSHSHHSHSHSFSHHSHHFHSHHHHSHHHSHHHSHHSHFHEHSSHHSFSHHSHSESEHSESSSHHSH$S$HHSHSESH QOOZ5000 


KESHSSHFESSHSSSSSSSEHSHHHSH QUESTION 5.9 SHFSHSHHSHHSHSSHHSESHSSESHSHSSSHHSHHFESSESHHSES OO0025200 


* $ $ 00025300 
*§ TRUE/FALSE $ 00025400 
* § THE FIRST 4 BYTES OF LOCATION *"MSGDATES IN STORAGE CONTAIN $ 00025500 
* $ 4O0C1LE4C7. $ 00025600 
*$ $ 00025700 
* $ $ 00025800 
*FSSSHSSHSFESHSHSSHSHSHSHHHEHSSHSHSHSSHSSSHSHFSHHSHSHHFEHHFSHFHSSFSHHSHSHHFSHHESHHFSHSHESFHSHESH$SESHS 00025900 


KESHSS$HSSHESFSSSHSESHFSSSSSHS QUESTION 5.10 SHS$HSS$HSHEHSSHHSHFEHFKH SES ESS $$H$6$$5$55$55 00026100 
x § $ 00026200 
*§ WHAT ITS THE ASSEMBLED ADDRESS OF THE LITERAL POOL ? $ 00026300 
* $ $ 00026400 
*§ THE ANSWER IS ____. $ 00026500 
XSHSHSFSSHSHHSHSEHSHSHHHFLSHHEFSHHSHEHSHHSHFHSHFHFHHHSHHEHSHSHHSSSHHSESSESHSSHSESHFEHSHEHHSHSES$S OOC2ZE6H00 


LSL 


LOC OBJECT CODE 


#4 ERROR KK 


ADDR1 ADDR2 STMT 


269 
270 
271 
272 
273 


274 
275 
276 
277 
278 
279 
280 
281 


2 83 
2 84 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 


297 
298 
299 
300 
301 
302 
303 
304 


SOURCE STATEMENT 


FO8APRT0 


*¥FEFSSSHSSESSSSHHEHSHSSESSHSHS QUESTION 5.11 SH$F$HHHHHHSFEFHSSHSSHSHHE SHH HH SH HFHEH HSS 


*$ 
* $ 
* $ 


*$ 
* $ 
%* $ 
* $ 
*§ 
*$ 
* $ 


KSESHHSEHSHSHHSHSESHSHSFEHSHHSHHFHSHHHHFHEFHSHHHEHHHHHFHSHSHEHSHSSHSFSSFSHSHSFEESFSSSSHHSHFSHHSS 


THE LAST 


THE CAUS 


LOCATE THE ERROR MESSAGE ISSUED FOR THE FOLLOWING STATEMENT 


THREE DIGITS OF THE ERROR CODE ARE 4 


—E OF THIS ERRGR IS 
As. ILLEGAL STATEMENT NUMBER 
Be. OPERATION CODE CONTAINS MORE THEN 8 
CHARACTERS. 
C. BLANK GP CODE. 
D. ADDRESSABILITY ERROR 


$ 


$ 
$ 
$ 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 


X$$SHSHSHSSHEHSHHHHFHSSHFESH$HF$HHHS QUESTION 5.12 HFHSEFSHHFHEHSHSHHFHSHHHHSHFHSHSHSHHSHSGHS 


*§$ 
*§ 
* $ 
* § 
* $ 
*§ 
*§$ 
* 
*§$ 
* § 
* $ 


XFESSSHSSHHHHHHHHHHHHHHHSHHHHHSHHSHHSHHGHHFHSHHHSHHHHSHHHSHHSHHESHHFHSFHHSSHFSSHHSHHSHS 


A. 
Be 
C. 


De 


THE STATEMENT AT STATEMENT NUMBER 90 WILL BRANCH IF: 


REGISTER 5 CONTAINS 6 

REGISTER 5 IS EQUAL TO ZERO . | 

JUPITER IS ALIGNING WITH SATURN IN CONJUCTION 
WITH MARS. 

REGISTER 5 CONTAINS ANYTHING . 


THE ANSWER IS ° 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 


*KEFSSESHSSSSSESHFSHESSSHHHFH QUESTION 5.13 HSH$HHHH$HHSSHHFEHFHFFLSHSHEHHEHHHHSHHHSGSE 


* $ 
* 


*$ 
*§ 
* § 
* §$ 


XSSSSHSHHSHSHHSESHHHHHHHESHHFHHHSHHHHHFHSHFHFHSHHFHHSHHHL EFS HFSS SESS SFEH HH HF HH SS HHSS 


WILL THE INSTRUCTION AT STATEMENT NUMBER 90 BRANCH ?__U 


WHAT WILL BE THE NEXT INSTRUCTION EXECUTED ?___ 


$ 
$ 
$ 
$. 
$ 
$ 
$ 
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00026900 
00027000 
00027100 
00027200 
006027300 


00027400 
00027500 
00027600 
00027700 
00027800 
00027900 
00028000 
00028100 


00028300 
00028400 
00028500 
00028600 
00028700 
00028800 
00028900 
00029000 
00029100 
00029200 
00029300 
00029400 
0C029500 


00029700 
00029800 
00029900 
00030000 
00030100 
00030200 
00030300 
00030400 


LOC OBJECT CODE ADPR1 ADDR2 STMT 


307 
308 
309 
310 
311 
312 
313 
314 
315 
316 


SOURCE STATEMENT FO8APR70 


*SSSSSSSSSSSESSS$ESESSEES OPTIONAL QUESTION SS$$HSESSS$SESESSSHSESHESESSS SESS 
* $ $ 
*§ THE BXLE AT STMT NUMBER 71 WILL NOT BRANCH WHEN: = 
*$ $ 
* $ A. REGISTER 3 EQUALS REGISTER 5. $ 
* $ Be THE YEAR WE TRY TO CONVERT EXCEEDS 1984. $ 
*$ Ce. REG.3 BECOMES > REG.5 $ 
*§ D. REGISTER 4'S VALUE EXCEEDS THE VALUE OF *MONLOOP! §$ 
*§$ $ 
KESSSSSHHSSHSHSSSSSSSESHSHESHHHSHHSHSHHFSFSHHSHESHFLHSHEHHSHFSFSSHSHESEHHFHSHFHSHESHSHSHSHSSHSSS 


PAGE 10 


9/16/70 


00030700 
00030806 
0C030900 
00031000 
00031100 
00031200 
00031300 
00031400 
00031500 
00031600 


eSh 


LOC 


001006 
CO1006 
OOLOOA 
OO100A 
OO1LOOE 
001012 
001016 
OO1LO1A 
OO1O1E 
001022 
001026 
00102C 
001030 
001034 
901038 
00103C 
001040 
001044 
00104A 
OOLO4E 
QCOLO4E 
001054 
001058 
OO1LO5E 
001062 
601066 
00106C 
001072 
901074 
001078 
OOLOTA 
CO1LOTC 
001082 
901086 
OOLO8A 
CO108C 
C01090 


OBJECT CODE 


47FO 


48F0 
4LFF 
4CFO 


4130 


4140 
4150 
4160 
D201 
4FFC 
49F3 
47D0 
4BF3 
4166 
8734 
D20B 
4&7FO 


D203 
4EFO 
te a Be § 
96FO 
96 OF 
F321 
D201 
0000 
41F0 
0000 
1755 
F170 
4F4O0 
8C40 
1255 
4760 
47TFO 


CCE8 


C1O0A 


6000 


CGEO 


CCE? 
COE6 


COE? 


ADDR1 


O10E6 


01102 


01102 


01107 
01108 
C1OEE 
OLOEC 
0110C 


O10FO 


ADDR 2 


OLO7A 


01096 
ocool 
01096 
01094 
00002 
C1LOAA 
O1O0AC 
OLOEE 
G1lOEO 
00009 
O1O4E 
O0C00 
00004 
010309 
01110 
01074 


00000 
O1QEO 
C1OE6 


Q10ED 
O1OEC 
O0000C 
O10ED 
O10FO 
00002 


01016 
O100A 


SOURCE STATEMENT 


ARK ESE OK A OK XK 


NOTIME 


RETIFLP 


NOTLEAP 


MONL OOP 


MONF OUND 


DUMPIT 


SADIRCHK 


* 


FE ARIK IK FE KK AC OK I OK OK I OK AE AE AE aK OK OI OK 


KRKRKAKEKEKEKKKEKEK RO YU TIN CE 


>MAKE THE DATE PRINTABLE MMMM DD, 


15, CBLWORD CONVERT FROM PACKED TO BIN. 
ESS OUS)* Se Serae= + IS THIS THE MONTH ?7727? 

MON FOUND { YEAH 

15,03) { NAW.SUBTRACT NUMBER OF DAYS. 
6+4(6) { POINT TO NEXT MONTH 
394_yMONLOOP -~-~- + INVALID DATE CHECKER 
‘DATE@MON(12),=C* INVALID *%*%! i" " " 

DUMPIT GETOUT cc cnc vevecvccccvece 


FO8APR70 


SOK AOR ROK a a kaka oe ak ak ak ok ok afc ak ae ok fe a akc a ak ak 


* 
15,SADIHCHK 
x 
15,+FEBRUARY 
15,115) 
15,FEBRUARY 
3yYEARTAB 
492 
5 »yMONTHTAB~2 
6yMONTHTAB 
DBLWORD+6(2),DATEt#2 


PROCESS AS NORMAL YEAR.FEB.=28 DAYS 


MOVE DDDS(DAY,DAY sDAYsSIGN) 


PUT NAME OF MONTH IN DATE@MON 
15, DBLWORD CONVERT DAYS TO DECIMAL 
DATE@DAY(2) y DBLWORD+6 (2) MAKE IT PRINTABLE 
DATE@DAY+1,C*O! ZERGQ OUT SIGN 

DATE+2, X*OF® MAKE SIGN OF YEAR + 
DATE(3),DATE+#1(2) UNPK YEAR FOR PRINTING... 
DATEAYR(2),DATE PUT IT IN OUTPUT AREA 


DATE@MON(4) ,O0(6) 


Htecs NORMAL ENDING DUMP 

15,X*0C?* BAD ENDING,PUT A CODE IN 15. 
H* O00 TG SIGNAL US. 
595 

LEPYRCHK,DATE+1(1) GET YEAR 

4,LEPYRCHK 

492 DIVIDE X 4 

595 ANY SPILL GVER 

6,NOTLEAP YEP. 

15,RETIFLP NOPE. 


* 
x 
x 
x 
* 
# 
x 
* 
* 
te 
* 
* 
ak 
¥ 
* 
x 
* 
x 
* 3 
* 
x 
xk 
a 
* 
* 
* 
* 
xe 
# 
* 
x 
* 
oc 
* 
* 
* 
4 
x 
* 
* 


ZOO kok i iok i tok ito i ok lok doi i kok kkk ak kak i kak kok kak kai ak ak acai a ak 
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9/16/70 


00005100 
00005200 
00005300 
00005400 
00005500 
00005600 
60005700 
00005800 
00005900 
000C6000 
00006100 
00006200 
00006300 
00006400 
000065C0 
00006600 
00006700 
00006800 


-0CC06900 


00007000 
00007100 
00007200 
00007300 
00007400 
O0C007500 
00007600 
00007700 
000078C0 
00007900 
09C008000 
00008100 
00008200 
00008300 
00008400 
00008500 
00008600 
00008700 
00008800 
00008900 
00009000 
00009100 
00009200 
00009300 
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LOC OBJECT CODE ADDRIL ADDR2 STMT SOURCE STATEMENT FO8APR70 9/16/70 


96 OO oo oko: C ON S TAN 7 S 3230 ka ok kok ak xk 90009600 


97 * * Q0009700 
98 * te—~-e~- C R UYU T C H COR NE R weer een * Q0009800 
001094 OOL1F 99 YEARTAB CC H* 31! { * Q0009900 
001096 OO1C 100 FEBRUARY OC H*'§ 288 { * 00010000 
001098 OO1F 101 DC H' 31! | * 00010100 
OO1LO9A OOLE 192 DC H®3c! { THIRTY DAYS HAS SEPTEMBER, * QC010200 
00109C OOLF 103 DC H* 31° | J * QC010300 
OC1O9SE OOLE 104 DC H* 308 | U * Q0001040G 
OOLOAO OOLF 105 DC H* 31° { N * 00010500 
OO01LOA2 OOLF 106 DC ' H* S14" | e. * 00010600 
O010A4 OOLE 107 DC H#308 | ’ * 00010700 
OO1LOA6 OOLF 108 DC Resa" I AND NOVEMBER. ALL THE REST HAVE * 000108CO 
OO1OA8 OOLE 109 DC H* 308 | * 06010900 
COLOAA OOLF 110 DC H*# 3]! { THIRTY-O EXCEPT FEBRUARY WHICH HAS * 00011000 
OO1OAC D1C1054B 111 MONTHTAB DC C'JAN.! | ON * QOO1L1LIOO 
CO1LOBO C6C5C24B 112 DC C*FEB.! | E * €C0011200 
001084 D4C1094B 113 DC C*'MAR.! ne ee ree a ee a me mene mr ee Po a a a a ee * 00011306 
CO1LOB8 C1D7094B 114 DC C8 APR. * €0011400 
OO1LOBC D4C1E840 115 DC C*MAY * * 00011500 
CO10C0 DLE4D5C5 116 DC C* JUNE? * 00011600 
0010C4 DLE4D3E8 117 DC C*JULY' * Q0011700 
0010C8 ClLE4C74B 118 DC C'AUG.! * 000118900 
™ QOLOCC E2C5D74B 119 DC C*SeEP. * 90011900 
z 0010D0 D6C3E34B 120 DC C*ocT.* * 000120600 
001004 D5D6E54B 121 DC C*NOV.? * 0001210C 
001008 C4C5C34B 122 DC C* DEC. * 00012200 
0010DC 00000000 
OO1LOEO OO00COGONGN000N000 123 DBLWORD DC D#Q? * 00012300 
0010E8 0000000000 70218C 124 YEARADAY DC PL8* 702188 eosceces SAMPLE DATE. ce cvee * 0001240C 
OO1LOFO OOD0D0O0GOGO0GOOGOC 125 LEPYRCHK DC PL8*O! * 00012500 
OO1OF8 126 UNPACK DS CLI * Q0012600 
QOLOEC 127 DATE EQU YEAR @DAY+4 * 00012700 
001101 4040404040404040 128 MSGDATE DC Gt 719 y # * 0Q000128C0 
001110 129 JITTERS EQU * * 0OCO12900 
001102 130 DATE@MON EQU MSGDATE+#L1 * 00013000 
001107 131 DATE@QDAY EQU MSGDATE+*6 * QOC013100 
OOL1OC 132 DATE@YR  EQU MSGDATE+11 * Q0013200 
133 * * 00913300 
134 * * Q0013400 
135 * * 00013500 
136 6K ROK OR IR OO CI RII IR OI IG ok a A aK mak ak lot koto tocar C0013600 


SSL 


LOC OBJECT CODE ADDR1 ADDR2 STMT 
001110 338 
001110 C9D5E5C1D3C9C440 339 
001000 340 


SOURCE STATEMENT 


LTORG 


END 


=C'INVALID **#*! 
JULIDATE 
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FOBAPRT0 9/16/70 
00033800 


00033900 


SYMBOL 


DATE 
DATE@DAY 
DATE@MON 
DATE@YR 
DBLWORD 
DUMPIT 
FEBRUARY 
JITTERS 
JULIDATE 
LEPYRCHK 
MONF OUND 
MONLOOP 
MONTHTAB 
MSGDATE 
NOTIME 
NOTLEAP 
RETIFLP 
SADIHCHK 
UNPACK 
YEARADAY 
YEARTAB 


LEN 


00008 
00015 
COOL5 
00015 
00008 
00004 
00002 
00001 
COO0O1 
06008 
60001 
O00C4 
00004 
00015 
00001 
COC04 
00001 
00002 
00009 
00008 
00002 


VALUE 


OO10EC 
001107 
001102 
00110C 
COLCEO 
001074 
C01096 
061110 
061000 
OO010FO 
OGiC4E 
001630 
OO10AC 
061101 
001006 
001016 
GO1CUA 
OO1C7A 
OO1CF8 
OO10E8 
001094 


DEFN 


06127 
00131 
00130 
00132 
00123 
00083 
00100 
60129 
0c001 
00125 
00074 
00067 
06111 
00128 
00055 
00061 
00057 
COC85 
00126 
00124 
00099 


REFERENCES 
0065 0079 
O07? .0078— 
0072 C075 
0081 
0065 0066 
0073 
0058 0060 
034C 
0086 C087 
0068 
0071 
0063 0064 
0130 0131 
0090 
CO9l 
C056 
0127 
C061 


CROSS~REFERENCE 


OC8G CO08G O081l 0086 


0076 OCT? 


G132 
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LSL 


STMT 


ERROR CODE MESSAGE 


273 TEU034 INVALID OP-CODE 


1 STATEMENT FLAGGED IN THIS ASSEMBLY 
8 WAS HIGHEST SEVERITY CODE 


DIAGNUSTICS 
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SSL 


F.e.P. REGS. OO.O1LFCEO OOOLFEI9O OO.OC1FBF8 OQOO01FSD4 00.O0LAE90 00036E08 OD.-CLAAA8B 400C008C 

REGS 0-7 FFFFFF2ZE OOO4DFF8 00010804 O000419E2 QQO0000G2 OOO419EA O00041A08 00019598 

REGS 8-15 OOG1IDZE8 00000000 00010810 O0C00000 6F041946 O004DF68 COOO0OCTD4 000C0006 

000000 00000000 00000000 00000000 00000000 00041940 OQ0000000 FFO50080 ADD2Z2ZTIO Fe eececccvecccccevee ceovesesesese® 
000020 FF040003 40006A3E FFC50001 5F0419B4 COOOFFOO OOD000D0N FFC50233 BFO4LATSE Kee ee coe eEn eevee ececceevelecvevee® 
000040 00001360 08000000 00001358 00005920 C8305B00 O0000996C 00040000 DOOCT4HEOB Kier eccceserarsvecssccevsesecsscec® 
000060 00040000 QO0007BC8 06040000 00007588 OO000COO OO0LZD1LO DOD4ZOOCO DODO TSIN FeveesscHecscesceevesccvesevsecsee*® 
041940 SOECDOOC O5CO047FO0 CO7448F0 CCIO41FF OO014GCFO C0904130 CUOBE4140 00024150 Fe eee ee eDe ee Ce wes ee Oonsveee cove%® 
041960 CO0A44166 COA6D201 COEOCOE8 4FFCCODA 49F30000 47D0C048 4BF30000 41660004 Fences eKe re eV e Oe ee deve veve dees vve® 
041980 8734CO02A D20BCOFC C1LOA4TFO CO6ED203 CCFC6000 4EFOCODA F3BLICICL COEQSGFO eee eKeeeAe ec De eKe cree veO eed eANove 0% 
0419A0 Cic2960F COE8F321 COE6COE? D201C106 COE60000 41FO0000C 00001755 FITOCOEN FA ee eV Be eWe XK eNe We ee Deer ceed eo e® 
0419C0 COE74F4C CCEA8C40 00021255 4760C010 47FOCO004 OOLFOOLC OOLFOOLE OOLFOOLE *eXe cee cece ev ee eV eeesevseseeve® 
0419E0 OOLFOOLF COLEOOIF OOLEOOIF D1IC1D54B C6C5C24B D4C1D094B CLIDID94B D4ACLEB4C Feces eeeeeee JAN~FEBeMAR~APR.MAY * 
041A00 DIE4D5C5 DIiE4D3E8 ClE4C74B E2C5D74B C6C3E34B D5D6E54B C4C5C34B CO000000 *JUNEJULYAUG.SEP.OCT.NOV.DEC.....% 
041A20 000GO0CO GUGO006C 90000000 FIFOF28C OCO00000 CCOODTOC 94349104 T0044T710 Feces ccceeeelOQecccceccccvecsscse® 
041A40 9440C1E4 C74B40FO F66BFILF9O9 FTFO6B40 C9D5E5C1 D3C9C440 S5C5C5C5C S4FE4780 *. AUG. 06.1970. INVALID .2eee eo o% 
041A60 9OECDOGC O5C004FO 07004110 C0100511 OFO41B04 TFFFOAQE S8BCOO10 DILOBOTH Keeee ee eDe cece cscevvsveseevccscecr 
042020 4AQ009BDE 40050000 47FC95C6 48609BEE BA6CO001 4770969E 48609C2Z6 4LlOGOOCL Feewe eve eV eFe cece ccccevvecsvesecsex 


He HE He He eR a he HE a a a eR a a ae he a EE AE AE HE IC Oi eC Oe fe 2 aie a OK AE CC CC OC I A OK A A A I AE A I EK RC I IRE I OK AE A Ae Ae HO ie eo a aK OK A 


6SL 


PAGE 11 

LOC OBJECT CODE ADDR1 ADDR2 = STMT SOURCE STATEMENT FO8APR70 9/16/70 
319 ess Se SHS SSeS SSS == SSS5>= AN SOW £& RS Ses] SSeS=SS= S22 Ss255 S555 S==== 00031900 
320 *= = 00032000 
321 *= 5-1 COMPARE HALFWORD (C) 5-8 O00000000000070C = 00032100 
322 *= = 00032200 
323 *= 5-2 1054 (B) 5.9 TRUE = 00032300 
324 *= = 00032400 
325 *= 5-3 D201 COEO CQE8B (D) 5.10 1110 = 00032500 
326 *= ; = 00032600 
327 *= 5.4 16-31,REG.15,1096 5ell 034, C = 00032700 
328 *= = 00032800 
329 *= 5.5 107A 5.12 OD = 00032900 
330 *= = 00033000 
33] *= 566 AglsDsF 5213 YES,THE "LA AT = 00033100 
332 *= STMT 61. = 00033200 
333 *= 5.7 8+710F02125 86 AND 87 OPTIONAL. ANSWER=C(R3>R5) = 00033300 
334 *= ; = 00033400 
335 *= = 00033500 


336 *SSS SS Se SSS Set SSeS SS SSS SS SSS SSH S SSS SS SSS SSS SS SS SSS SSS sTsSS SSS tssesreszeese= 0N0G33600 


O9L 


RRRRRRRRRRR 
RRRRRRRRRRRR 
RR RR 
RR RR 
RR RR 
RRRRRRRRRRRR 
RRRRRRRRRRR 
RR RR 

RR RR 

RR RR 
RR RR 
RR RR 


EEEEEEEEEEEE 
EEEEEEEEEEEE 


EEEEEEEE 
EEEEEEEE 

EE 

EE 

EE 
EEEEEEEEEEEE 
EEEEEEEEEEEE 


LL 
LL 
LL 
LL 
LL 
LL 
LL 
LL 
LL 
LL 
LLLLLLELELLL 
LLLLLELLLELLLL 


FP 
pp 
PP 
PP 
pp 
Pp 
FP 
pp 
PP 
Pp 
pp 
Pp 


FREEEPPPP 
EPPPEPPEPP 
pp 
Pp 
pp 
PPPPPPPPPP 
PPPPPPPpP 


9999999999 
999999999999 
a9 99 
99 99 
99 99 
999999999999 
999999999999 

99 
29 
99 99 
°99999999999 
9999999999 


AAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AAAAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AA AA 
AA AA 


ccecccccc 

Oocoocccocc 
00 00 
OC cc 
00 00 
00 00 
00 00 
cc cc 
00 CG 
00 CO 

0000000000 

00000000 


AE AR AK AR AK FR AK AB AB AR A AK A AK AK A AK AB AB AB AB AB AK AB AR AB AB AR AR OAR AE AG FR AB AR AR RAB AR AK AR AB AB AK AB AB AB A OBA AB AR AR AK AR OK FR TR A AB AR OR GAR AE ARN a a AR AK FB A AG AR FB AB AB AB OO AK AK AS AB AB OK AK AB ARK A FB AR AB AK OR OR AR OK AK OK AR AK OK OR AK aR AR IK OR RK A 


1111111111 
1111111111 


LOL 


RELPA. OL 


LCC 


OBJECT CODE 


SECTION ONE 


ADDR 1 ADDR 2 


QUESTIONS 


STMT 


a a a a A | | S| SL 


+ 


HH HH KH HF 


SOURCE STATEMENT 


«x KK KK KK OK OK OK KOK K KOK KOK OK OK 


THIS PROJECT WILL HELP SHOW YOU HOW THREE MODULES 
"PROGAAL '~*PROGB'—"PROGC* LINK TOGETHER AT EXECUTION 
TIME. IT SHCULD DESCRIBE THE REASONS FOR USING THE 
ESTABLISHED CONVENTIONS. THE PRGJECT IS DIVIDED INTO 


SECTIONS. EACH SECTION CONSISTS OFy 
QUESTIONS 
LISTINGS GF THE THREE MQDULES 
DUMP 
ANSWERS 
THE PROGRAMS ARE DESIGNED AS A LEARNING ATID, AND NOT 
AS AN EXAMPLE GF A LEGITIMATE APPLICATION. 
PLEASE WRITE THE ANSWERS TO EACH QUESTION, AND 


THEN CHECK YOUR ANSWERS WITH THE ANSWER PAGE THAT 
FOLLOWS THE LISTING OF *PROGCS. PLEASE BUG YOUR IN- 
STRUCTOR IF YCU DON'T UNDERSTAND ANY OF THE ANSWERS. 


XXXXXXXXXXXXXXXXKXXXKXXXXXXXXXXKXXXKXXXXXXAXKXXKKXXKXKXKXKXXXXXX 


FOLFE869 


XXXXXXXXXXXXXXXXXXXKXXKKXKX XX KXKXKKXKXX XK KK KK XAKKKXKXKXKXXXKXKXKXXKXK 


X 
X 
X 
X 
Xx 
X 
x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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6/05/7C 


00000300 
C0000400 
co0cds00 
00000600 
ca0007C0 
00000800 
cca0o0g00 
occc1 000 
00001100 
00001200 
00001300 
00001400 
cccc1i500 
000016CO 
000017CC 
00001800 
C0001900 
€0002000 
CCCC2100 
C00022 00 
C0002300 


cOL 


RELPA.O1 


OBJECT CODE 


SECTION ONE QUESTIONS 

ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEB69 
25 * TIITIATITT AT 
26 * / SECTION 1 / 
27 * SISTISTITT 
29 * FEEEEFEEAEE EEE EEE EEE EHF EEE EEHE EE HH tte ttte+t+test 
30 * + EXIT OF THE MAIN LINE ROUTINE + 
321 x FEEEEEHREEHE TEP EE EEE Attest te te ttettetegttttttttt 
33 * XX XXXXXXXXXXXXKXKXKXKKXKK XK XX KXKK KKK KKK XK KKK KX KKK XKXKKXK X 
34 * X FOR THIS SECTION, A DUMP WAS TAKEN BY FORCING A PROG- 
35 * X RAM CHECK RIGHT AFTER ESTABLISHING A BASE REGISTER 
36 * X IN THE CONTROL SECTION LABELED 'PROGB*. THE ANSWERS TO 
37 * X THE FOLLOWING QUESTIONS WILL SHOW THE CONVENTIONS USEO 
38 * X WHEN EXITING FRCM A ROUTINE, AND WHAT IS DONE BY ANY 
39 * X CCNTRCL SECTION THAT EXPECTS TO BE ENTERED. 
40 x XXXXXXXXXXXXXXKKXX XK KX KK KX KXKKXKKKX KX KKK KK KK KKK KKK XK KKK KKK 
42 XSSSSSSSESESESSSSSSSSS QUESTION 6.01 S$$S$S$SS$S$$S$SES$S$S$S$S$S$S$S$$S$$S$S$S$S$S$H5$$$H$ 
43 * WHAT ARE THE CORE ADDRESSES OF *PROGAAL AND EXMPL2* 2? $ 
4G XSSSSSSSSSESSESSSSSSSESES EES SESESHSSESESSSSSSSSSHSSHSHSSSHSSSSSSSSHSHSSH$HS$S SSH $$$ 
45 * $ 
46 * $ 
47 ¥$$SHSSSHHSSSSSSSSHSSHSHSSSSSSSSHSSSHSHSHSHSSHSSSSSSHSSHSHSHSSSSSHHSSHSHSSHSSSSSS$SHSHHS$SSH$H 
4S Pee eee pees ee QUESTICN 6.02 F£€$EES$S$S$S$SS$H$H$S$S$SSSSHSSHSHSHSSHSS 
50 IN THE ASSEMBLY LISTING OF PROGAAL, LOCATE THE FIELD $ 
51 * THAT WILL CCNTAIN THE ADDRESS GF PROGB, CIRCLE THIS $ 
52 * FIELD IN THE CORE DUMP. $ 
S53 *$SSSHSHSSFEESSSSSESESFLELESSHSSSSSSHHSHSSSHSSSHSSSSSSSSSSHSSS$ SS HSS SSH SSH$ SH 
54 * $ 
55 * $ 
56 ESSSSSHS$SHSESHHS$SHSFSFSHSSSHSHFHESHSESHSSSSSEEFSESSHSSSSHSSSHSSHSHEFSHSSSHHSSHSHSSSSSH$HSHS$S 
SE ESSS$SESSSS$S$ESSESSSSHSHSHS QUESTICN 6.03 FFESESSSHSSSHSH$SSHSSSSHS HSS HSS SHS HSS 
59 x IT IS A LINKAGE CONVENTIGN THAT REGISTER 13 SHOULD $ 
60 * CONTAIN THE ADDRESS CF AN AREA OF CORE THAT THE CALLED $ 
61 * ROUTINE WILL USE TO SAVE THE CALLING ROUTINES poorer. 
62 * 
63 * WHAT WILL BE THE CONTENTS OF REGISTERS 13, 14 AND ‘ 
64 * 15 AFTER THE BALR AT STMT 49 4/0F PROGAAL HAS BEEN $ 
65 * EXECUTED? $ 
66 F$S$S$ESSSSSSSHSSESSFEFELEL LEE SS SHSSSHSSESESHSSSHSSHSSHSHSSHSSHSHSHSSSSHSHSH$H$H$H$SHHSSS 
67 * $ 
68 * $ 
6S FSSHSHSFSSSSHSSSHSHSSSESSHSSISHSHSHSSHSHSSESFSSESFSHHSSSHSSSHSSHSSHHSSSSHLHSHSSSSHSHSSHSHSS 
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00002500 
00002600 
00002700 


00002900 
00003000 
00003100 


00003300 
00003400 
00003500 
00003600 
CCCC37CO 
00003 800 
00003900 
00004000 


00004200 
00004300 
00004400 
00004500 
CC0Q04600 
00004700 


OcCC49C0 
00005000 
C0005100 
000C52 00 
00005300 
00005400 
00005500 
CCC05600 


occcs5eco 
00005900 
O00060CC 
00006100 
00006200 
C00063 00 
OcCC64CO0 
00006500 
00006600 
00006700 
Coccé8s00 
CQ0006900 


e9L 


LOC 


RELPA.O1 


OBJECT CODE 


SECTION ONE QUESTIONS 
ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEB69 
T1 *$S$S$SSESHSHFSSHSSSSSHESH$SSS QUESTION 6.04 SHF$ESHSHESSHSSSHSHESHHSHSHSSHESHSHHSSSHSS 
12 * THE ADDRESS IN REG 13 POINTS TO THE FIRST BYTE OF A $ 
13° =* (HCW MANY) -------~- BYTE FIELD. $ 
14 * (THIS ITS ANOTHER LINKAGE CONVENTION) $ 
15 *ES$SSHSSHSSHEHSHESHEHSHSSLESFEFLESSSSHESHESSSSHSSHSSESHESSESHHSSHSSSESSHESHSSSHESESSHSHESHS 
16 * $ 
tt * $ 
18 FSESSSHSHSSHEFSESSSHSSSHSESSHSSSHSSSSHHESESSSHSSSELHSSHSSSSSSSSHSSSHSSHSHSSHSHSSHSSS 


*ESSHESSHSHFSEEHSESESESSSHES QUESTION 6.05  SHH$$H$HHSHSHHESSSHSHSSHHSHSEHSSSHSHSHHSSSS 
* WHAT DCES THE ADORESS IN REG 14 POINT TO? $ 
* (THIS ITS ALSC ANCTHER CONVENTION ) $ 
*EFSSSSSHSESESESSHHSSHSSSSESHSESHSSHSSHSSSHSSESHSHHSSHSHSHSSSHSESSSSSSESSSSSSESSSHSHESSS 
* $ 
* $ 
KSSHSHSHHHSHHF$HSHESHESEHEHSFEHFELESESESSEHEHESHSHSHSHSHSHSHSHSESHSHSFHSSESSHSSHESHESSESSSHESSESS 


* ** THE NEXT QUESTIONS ARE CIRECTED AT THE FIRST 

* EXECUTABLE INSTRUCTION IN THE CSECT *PROGB! ** 
KESSESSHSHSESSHSESESHSSS QUESTION 6.06 SHH$H$HSH$HESHSHSHESSHSSSHESHSSSHESESHESH SS SSS 
* HOW MANY REGISTERS WERE SAVED BY THIS INSTRUCTIGN? $ 
KSS$HSESHSHSSESESHFHESHSHESHHSHSEHHFESESHSHSSHSFHSHSHSSHSHFSHSHSFSHSHSHSHHSHSHSSHSSHSSHSSSSESSHHSSSS 
* $ 
* $ 
KSHSSESHHSHSSESESSHHESHSSHSHHEFSHFHEHFSESSESHSHSEHSHSHHHFSSSHSHSSHSHSSHSSSHHSSSS SSL HSHSHS HSS 


SS$S$SESEFSHESHSHSSHSSHSFSSSHSHSSHSSHHSHSHSSS 
WITHIN THE SAVE AREA, (LABELED SVA LOCATED IN PROGAAI) : 

CIRCLE ANO LABEL REGISTERS 13, 6 AND le. 
TOSSSSSSSSSSSSSSSSSSESSESSESESSSSSSSESESSESSESSSSSSSSS SSSSSSSSSSSSSSESS 
$ 
$ 
S$SESHSHEFEFESSSHSHSHFHSSESHEHHFEHSSHSHHESHEHSHSHHSHEHSHHSHSHFEHSHHSS SSF HSHHESHEHSHHHHSHSHSHHHSESS 


eo GUESTION 6.07 


4 


3 te 
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00007100 
00007200 
CC0C73 00 
00C07400 
00007500 
00007600 
Cc0o077 co 
OccCc78CO 


C0008000 
00008100 
Ccccs8200 
00008300 
00008400 
cacessce 
00008600 


CCCC8800 
ceccs900 


00C091 C00 
00009200 
CCCC93CO 
00c09400 
cccc95co0 
00009600 


C0009800 
00009900 
C€cCC1 0000 
c0010100 
6C010200 
C001 03 00 
00010400 


0IVECTOIDO 
00¢2T000 
OOTZTOON 
0002TO00 


0O8TT0900 
OOLTIOOD 
0OO9TTOOO 
oOSTTOOO 
II ¥TTOOO 
ODETIOIO 
00 2TT000 
OOTTIOOO 
OOO0TTOOO 
0060 TO000 
0080 T000 
0020 1099 
0090 T0059 


O01/S0/9 


y 39Vd 


NOA ANVHS *3OML NOITLOSS Gl 0O3590dd * 
3SV3a1d ‘Q3SISLYSA 3JYV SYSMSNV YNOA FIV NAHM °1.99D0dds AO * 
ONTLSIV JHL SMO1V10S3 LVHL 39Vd YAMSNV JHL HLIM SYSAMSNV UNDA x Idl 

x 


A3SHD 3SV3A 1d °3NO NOTL93S YOd SNOILSAND 3HL S3L370dWOD STHL * ALON 


FSFSSSSHSFSSSSISFSSHSSSSSSSSSSSSSS SSS SS ISSSSFSSSSSSSFTSSSSSSSSFSSFSSSSSSSISFSSSs BIT 


$ x LIT 
$ x SIT 
$ x SIT 
SSSSTSST TS SS SSS SS SSS SSS SSS SSS SSS SS SS SS SS SSSSSS SSS SSS SS SSSISSSSSSSSSSSSSH% VT 
$ & JONVHD SHL GASNVID LVHY °9 * CIT 
$ *x cI 
$ é SINO/S3NI HODIHM °@ x TIl 
$ x OTT 
$ (VAS) *V3uYuV SAVS SHL x 60T 
$ NI NMOHS SALNSLNOD 3SHL OL SINS INDD GSAVIdSICO ATLINASSYd x BOT 
g JUYdHL WOUS GSONVHD N33G SYSALSTIOAY ANV SJAVH °V x LOT 
SSSSSSSSSSFSSSHSSSSHSSSSSSHSSSISSSSSS BOD NOTALSING SISFSSSSH$HSSSSsSSSSSSSSS% JOT 


690355104 ANANFLVLIS 3DuNOS LWiS 


SNOTLS SNS 


cudaqv tuaav 


JNO NOLS 


3003 1934fdO0 301 


10 °Vd Tad 


164 


GOL 


LAC 
000000 


090000 
900002 


90000? 
009006 
NOQOOA 


H0900C 
900010 
000012 
900018 
OO001C 
000020 
099068 
000068 
000070 
009079 
900072 


900072 
900074 
900000 


RELPA.O1 SECTION: “ONE 


QRJECT CODE ADORL ANNR2 


O5Co 


5R8D0 
5 AFC 
I5FF 


C0466 
CO16 


00068 
90018 


58FO 
QTFF 
999999999999 
JI0D0CI0C 
99000070 
)00900000000090)9 


COLA QOO1L 


990900020 


Q05C90 


1766 
0700 


PROGRAM ONE 
STMT SOURCE STATEMENT FOLFEB69 
125 PROGAAL START O PROGAAL 
126 FXTRN PROGS 
127 BALR 12,40 FSTABLISH A BASE REG 
122 USING *,12 
1?9 * NORMALLY YOU WOULD FIND INSTRUCTIUNS IN THIS AREA. THE INSTRUCTIONS 
139 * WCULD ACCOMPLISH A FUNCTION. SINCE WE ARE ONLY INTERESTED IN LEARN- 
131 * ING HOW PROGRAMS LINK TUGETHER, IT HAVE FLEMINATED ANY EXTRA IN- 
132 * STRUCTIONS. THE NEXT 3 STATEMENTS ARE USED FOR LINKING. 
133 7 13,=A(SVA) 
134 L 15,EXT1 
135 BALR 14915 HERE*S THE EXIT 
136 * THE FULLOWING TWO INSTRUCTIONS ARE USED TQ BRANCH US TU THE SECOND 
137 * CONTROL SECTION IN THIS PROGRAM, 
138 L 15~.SCEXT 
139 BR 15 
140 DC 3x* 99998 JUST USING THES TO MAKE FINDING THE 
141 EXT DC A(PROGB) ADDRESS UF *PRUGB" EASTER 
142 SCEXT Nc AC ASUBL) 
143 SVA DC 1B8E 0 THIS LS THE SAVE AREA FOR THIS CSECT 
144 LTORG 
145 =A(SVA) 
146 ASUBL CSECT 
147 BALR 12,0 ESTABLISH A BASE REGISTER FOR THIS CSECT 
148 USING *,12 
149 * HERE AGAIN YOU NORMALLY FIND INSTRUCTIONS FOR SOME FUNCTION. I'VE 
150 * AGAIN FLEMINATEND THOSE INSTRUCTIONS UNNECESSARY. HOWEVER I LEFT 
151 * THE FOLLOWING INSTRUCTION HERE JUST FOR AN EXAMPLE. 
152 XR 646 JUST CLEARING A REGISTER 
153 CNNP 294 
154 END PROGAAL 
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00000100 
00012600 
90012 1/00 
00012800 
00012900 
00913000 
99013100 
00013200 
00013300 
00013400 
00013500 
00013600 
00013700 
00013800 
00013900 
00014000 
00014100 
00014200 
00014300 
00014400 


00014500 
00014600 
00014700 
00014800 
00014900 
00015000 
00015100 


00015200 


99L 


RELPA.O1 SECTION ONE PRNGRAM TWO PAGE 1 
LOC «OBJECT CODE ADDRLI ADNR2 STMT SOURCE STATEMENT FOLFEB69 8/20/70 
000000 2 EXMPL2 START O EXMPL2 00000100 
3 EXTRN PROGC 00005100 
000000 90EC DOOC OOO0C 4 STM 14912,12(13) THIS IS A DUMMY ROUTINE USED FOR 00005200 
000004 05A0 5 BALR 10,0 TLLUSTRATION PURPOSES ONLY. PLEASE 00005300 
000006 e) USING *,10 TGNGRE THE INSTRUCTIONS IN THIS CUNTROL 00005400 
000006 D204 AOLO AO1L5 00016 OO001B tf MVC HERE,THERE SECTION. THANKS 00005500 
O00000C 58DD O0C04 00004 8 t 13,4(13) 00005600 
000010 98EC DOOC 0000C 9 LM 14/12,12(13) 00005700 
000014 O7FE 10 BR 14 00005800 
900016 C2D03C105DN2 ll HERE DC C* BLANK * 00005900 
OO001B E3C8C509C5 12 THERE DC C*THERE' 00006000 
000020 13 LTORG 00006100 
000020 14 PRNGB CSECT 00006200 
000020 90EC DOOC 0000C 15 STM 14912712(13) SAVE CALLERS REGISTERS 00006 300 
000024 05C0 16 BALR 12,0 00006400 
000026 17 USING *,12 00006500 
000026 090000 18 DC 4° 0? FURCE A PROGRAM CHECK 
20 * THESE NEXT THREE INSTRUCTIONS ARE PREPARING FOR FUTURE LINKING 00006800 
21 * AND ALSO PREPARING FOR THE RETURN WHEN WE DECIDE TO RETURN. 00006900 
000028 41F0O CO2ZE 00054 22 LA 15,SAVBB ADDRESS OF THIS SAVE AREA 00007000 
00002C SOFD 0008 00008 23 ST 15,813) 00007100 
000030 59DF 0004 00004 24 ST 1344115) 00007 200 
000034 4700 0000 00000 25 BC 0,0(0) FILLER ONLY 
27 * AS I SAIN BEFORE» NORMALLY THERE WOULD Bet 00007400 
28 * INSTRUCTIONS HERE FOR ACCOMPLISHING SOMETHING 00007500 
30 * YOU WILL BE ASKED TO REPLACE THF NEXT THREE ENSTRUCTIONS WEIIH THE 
31 * CODE NECESSARY TO LINK TO A THIRD PROGRAM. 
000038 4700 0000 00000 33 BC 0790(0) NO BRANCH 
00003C 4700 0000 00000 34 BC 0,00) NO BRANCH 
000040 9700 35 BCR 0,0 Nf) 8RANCH 
000042 17TTT 36 XR 1,7 THIS INSTRUCTION [S BEING USED FOR FILL IN ONLY 00008 300 
000044 37 GOBACK EQU * 00008400 
000044 58DD 0004 00004 38 L 134413) 00008500 
000048 98SEC NOOC 0000C 39 LM 14912,12013) 90008600 
00004C OTFE 40 BR 14 00008 700 
OO004E 0900 
000050 93900000 41 BAZ DC A(PROGC) 00008800 
000054 9000000000000000 42 SAVBB DC 18FYO§ 00008900 
OO00AO0 43 LTORG 00009000 
44 END 00009100 


—_ 
o 
~ 


RELPA.OL 


LOC 
000000 


009000 
00000C 
000018 
QON001C 
OOO4DLE 
OOOOLE 
000022 
000026 
QO002A 


909002C 
O00907E 
OO002E 
900032 
009036 
000038 
O0003A 
00003C 
000088 
000088 


OBJECT CODE 


SECTION ONE 


ADDR1 ADDR? 


E3C 8C9E240D9D6E4 
C4N6C5F240D5D6E3 


9NEC DOOC 


95C€0 


58F0 
5 0FD 
5 ODF 
189F 


1788 


58DD 
IBEC 
9790 
O7FE 
0000 


CO6A 
0008 
0004 


0004 
DOOC 


0000C 


00988 
09008 
00004 


00094 
0000C 


0000000000000000 


0900003C 


PRNGRAM THREE 


SOURCE STATEMENT 


EXAMPL3 


PROGC 


* HERFE®S WHERE THE INSTRUCTIONS WOULD GOD TF THIS PROGRAM 
* ACCOMPLISH ANYTHING 


GOBATK 


SAVCC 


START 
ENTRY 
DC 

NC 
STM 
BALR 
USING 
L 

ST 

ST 

LR 


XR 
EQU 
L 

LM 
CNOP 
BR 


pC 
LTORG 


FOLFEBAS 
0 
PROGC 
C'*' THIS ROUTINE® THESE TWO DC'S SERVE NO USEFUL 


C*NneS NOTHING® 
14,12,12413) 
12,0 

* ele 
LSy=A(SAVCEC) 
15,8(13) 
139415) 

13,15 


PURPOSE. 
HERE IS THE START OF THE GOOD CODE 


WERE TO 


OTHER THAN HELPING YOU LEARN LINKING. 


848 DUMMY INSTRUCTION FOR FILL IN ONLY 
* 

13,4(13) 
1491241213) 
0+4 

14 


FILLER ONLY 


Gey mee by 


=A(SAVCC) 
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00000100 
00005300 
90005400 
00005500 
00005600 
90005700 
90005800 
000059060 
00006000 
00006100 
00006200 
00006 300 
90006400 


00006600 
00006790 
90006890 
90006900 


9000TCOO 


00007100 
00907200 


89L 


OBJECT CONE 


RELPA@O1 SECTION ONE 


ADDR ADDR2 STMT 
26 
27 
28 


30 
31 
3? 
33 
34 


36 
37 
38 
39 
40 
42 
43 
44 


45 
46 


48 
49 
50 


52 
53 
54 
55 


57 
58 
59 


61 
62 
63 
64% 
65 
66 


68 
69 
70 
71 
72 
73 
74 
75 
76 
77 


te 


*% HR He HF He Ht % # 


e% RK HK € 


* % % 


* eR HK F 


% 


eH HH HH H 


* He He Ht HH 


ANSWERS 


SOURCE 


6.01 


6.04 


6.95 


STATEMENT FOLFEB69 


HEHEHE EFEEEEH EES HE EH EE EHH EHF 


+ ANSWERS 10 SECTION 1 + 
FHEEEEEEEE EEE EEE HEHE ete t ett 


BOO IOI ROI RRR ROK I I IORI ROR RRR a a RR RE 


* PROGAAL IS AT ADURESS 663920 * 
*% * 
* EXMPL2 IS AT ADDRESS 0639798 te 


—TeCC ECCS SSeS eS SLES SIC C OCS SS LTC e SSS STS SSS TT eT ST ST Te ee te ese 


FO OC GI IK IR IO III ROK I EI IOI ICR I ROI Sek atk ge of aft ake ar af ae 


* DOC LABELED EXT *e 
* * 
* NUMP ADDRESS NF O63 7 3F e 


WE Me Xe Me He RC Xe a ee fee a ae he ea te a eae ae Re a a ak ie oe Oe ee ake fe ic ee ae he fe he hc ee ee OK oe ek ok oe 


Pee eeCLCeCCCE SS TCLS SSIS SS TSO S ES SLOT I SESE SEC CL Se ee TT eT Tee LST 


* REG 13=063f9Y0 * 
* REG 14-0639aC * 
* REG 157-6639B8 * 


eH aK ae Re ea i he Xe 2 ee a eK a eK ee ai eae ake ae he Re a a fe a ee tc ae ea ee a i a ae ae i oe 2 ek OK oe ae ok a Xe 


JO ROC BOK IO IO I OI III RO II AOKI go kak Fok Ii of ae i RC ak ea a a 
K—-— 72 -- x 
SOCK TOR III I ROR IIR GI IOI ROIIUR I RI 2m Soke i a AK aK 


FO COO ORO IO I RRO RIOR IO RIO RIOR BRIO RRR ROR RIC ROR RAR oe ak ak ak ae 
* ADDRESS OF THE NEXT SEQUENTIAL INSTRUCTION AFTER THE BALR * 


* INSTRUCTION THAT WAS USED TN GET TO *PROGBH" * 
BORO BOR RRO ROR ROR RRR RC RRR RRR ROR RR RR RR RR RR RE I a RO EK 


RO OI RI IOI IORI ICI IO I OR TOR OR I Rage kai a ic aig ok ak 
* 15, ONLY REG 13 WAS NOT SAVED * 
IOI EOI KR ROI ROI IRR IO RIOR RRO ORR RO I OR I RK aI a ok 


HE Re A Me I AE IK A ae he he he he he ee he a eae ee RE RK A a Re a oe he ee ie ee IK ake Re ie ae aK a eK a 


* REG 14 1S 12 BYTES FROM THE BEGINNING OR 0637494 * 
* REG 6 IS 06376C cs 
* REG 12 1S THE tasT FOUR BYTES IN THE AREA SET ASIDE AS * 


* THE SAVE AREA oegr7Y - 
mK he ke Bee Re she a eRe he ote Re te ake he he oe ake he he Re oe ee fe ake oe he ae te ae ee ae ea ae oe eK KK RK i kok KK OK 


PES CCTSCSeSTCICSSCCCS SSCS e LSC SST CL SSS SS CSS COCO S STS LL Le et SS 


* AeeeYES * 
* * 
* B...REG 12 * 
x x 
* C...THE PROGRAM CHECK WAS TAKEN AFTER A BASE REGISTER WAS * 
* ESTABLISHED IN PRUGB. SINCE WE WILL EVENTUALLY RETURN TO * 
* PROGAAL, IT SEEMS TO BE A GOOD IDEA TU SAVE IT*S REGISTERS* 


WER he Be eK Re a KK ae He a eK a oe he a he ie Re eK aR eo oR he he HK KK RK EK KK 
END 
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00012500 
00012600 
00012700 


00012900 
90013000 
00013100 
00013200 
00013300 


00013500 
90013600 
00013700 
00013800 
00013900 


00014100 
00014200 
00014300 
00014400 
00014500 


00014700 
00014800 
00014900 


OOOL51L00 
00015200 
00015300 
00015400 


00015600 
00015700 
00015800 


00016000 
00016100 
00016200 
00016300 
00016400 
00016500 


00016700 
00016800 
00016900 
00017000 
00017100 
00017200 
00017300 
00017400 
00017500 
0001 7600 


69L 


SYMBOL LEN VALUE 
EXAMPL3 OO000L 000000 
GOBACK 00901 OG0OZ2E 
PROGC 00004 000018 
SAVCC 00004 OC003C 


NO STATEMENTS FLAGGED 
RT PRINTED LINES 


DEFN 


9002 
OG1T 
0006 
C022 


IN THIS 


CROSS-RFFERENCE 


REFERENCES 


0003 
0009 C0274 


ASSEMBLY 
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OZL 


F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST»MAP,NCAL,LET 


VARTABLE OPTIONS USED — SIZE=(45056,6144) NFFAULT OPTION(S) USED 
TEWOOOO ENTRY UTILITY 
MODULE MAP 
CONTROL SECTION ENTRY 
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION 
PROGAAL 00 6C 
ASUBI1 TG © 6 
EXMPL2 18 20 
PROGB 98 80 
EXAMPL 3 118 8c 
PROGC 130 
UTILITY LA8 5A0 
PRINT 204A PCHKRETN 466 
ENTRY ADDRESS LA8 
TOTAL LENGTH 148 
**#**G60 DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SET 


NAME 


LOCATION 


LZL 


F.eP. REGS. 
REGS 0-7 
REGS 8-15 


000000 
000020 
000040 
000060 


063820 
9063840 
063860 
063889 
0638A0 
0638C0 
0638E0 
063900 
063920 
063940 
063960 
063980 
0639A0 
063900 


063F80 


00.000000 00000000 


00000050 OQOOOGHETFS8 OONGEBDOD 0906E800 
OO06ET778 00000000 OOOGETBO OOOGETFS 


00000000 
0004000A 
00008 5D0 
00040000 


05C058D0 
900000000 
OO0Q6E 800 
OOO6E TFS 
AOLOAOLS5 
41FO0CO2E 
98ECNOOC 
00000000 
00000000 
€3C9D05C5 
00041 8DF 
00000000 
00000000 
00063974 


00009000 


OOO00019C 
1000240C 
OC OOO00FL 
00009366 


C06658F0 
00000000 
QO06ETTO 
6F 063822 
58DD0004 
50FD0008 
OTFEQON0O 
00000000 
00090000 
C4D6C5E2 
178858DD 
00000000 
00000000 
4040E2E8 


00000000 


FOFOFICS 
FFiS5SOOOL 
000016C0 
00040000 


CO1lL605EF 
09000009 
00000048 
00063840 
9B8ECDOOC 
50DFO004 
000639590 
00000000 
000000090 
40D5D6F 3 
OO049REC 
00000000 
09000000 
9OECDOOC 


99000000 


00.000000 00009000 


50071090 
6F0638C0 
00002120 
0000030A 


5S8FOCOLA 
6F06382C 
Q0004F 20 
OAODADTORB 
O7FEC2D3 
470990000 
00000000 
00000000 
09009000 
C8c9D5C7 
N00C9TO0 
00000000 
00909000 
O5CO04F0 


00004000 


00.000000 00000000 


90 .000000 00000000 


OO06F770 00000048 00004F20 0006E430 
6FO63BBE 00063840 6F06382C 00063888 


09006 3820 
QOOOOFFOD 
OOOO4BIE 
90000000 


OTFF9999 
90063 8B8 
0906E430 
O5C01 766 
C1INSD2E3 
47000000 
09000000 
00000000 
09000900 
9O0ECDOOC 
O7FEOQO00 
00000000 
00000000 
07004110 


9400025) 


O0002A18 
00000000 
00074248 
OOOCOCASS 


99999999 
00000050 
QVOO6E T78 
07009536 
C8C5N9C5 
47000000 
00000000 
00000000 
951441LB0 
05C058FO 
OCO00000 
00000000 
00000000 
COL00511 


00790000 


FFOSOO80 
FE040232 
00040000 
00040009 


000638B8 
QOO6E TFB 
00000000 
9DECDOGC 
JOECDOOL 
O7TOO1L777 
00000009 
00000000 
E3SC8CIE2 
CO6ASUFD 
00000000 
000000C0 
00000000 
OFO6&3A6C 


00008009 


8006632A 
800011D6 
000002C0 
00000225 


00063890 
OO006E800 
QOOO06E7BO 
O5SA0D204 
05C 00000 
58NDO004 
00000000 
0900000000 
40D 9D6E4 
000 850DF 
00060000 
00000000 
40404040 
TFFEOAOE 


O0N0A0000 


KeeeseveesD  Llesevncessvccsssscesveck 
Terre eee eee eS ee ee ee ee ee ee ee ee a ee 
Kenccvecelecevsenscesescvsevsessesesever 


ES 6s eae. 00.86 0.86 WO 6 0 06 eS OR We 0S SOO 


coor veeDecserQsccvevrevessseseses® 
PeesecreccenvecsceseccescesserSiearY so 
eoVoseXeosecccsvnccelion eXeonseveerXe® 
eeXBecevvces eoPaoesvessecccscvekes® 


eovecccvescsee es BLANKT HERE sce cnc ne ® 


ee ee ee ee ee ee ee ee ee ee a ae ee ee eee 


Ht HH % 


* 
Sd bg 6 be Aw ww Oe 6S 6S Oe we oe ee 
* 


ae ee ee a ea ee ee ee ee ee ee ee ee ee 


Mo bse. e 0 4 66-0 6056090 eee se TALS ROU* 
*TINEDOES NOTHING « weve eeVeccvvsce® 


DF bs ee Sw ee a ON a wo a SS Oe OSS aS 
Kececeevsecesecvesseesesesecceseee® 
Keeccvesessesesveesesesseneres 7 * 
Keowee -tCre rere rire ree ree re ee ee 


i ee 6.6.00 6 6 eee ees coosrsveesvsevevnese® 


cdi 


LCC OBJECT CODE ACDDR1 ADDR2 STMT 


| 
2 
3 


SGURCE STATEMENT FOLFEBES 
x LISTS 
* / SECTIGN 2 / 
* SITTIN 
* HEEEEEE THEE EEE EAE EE FE LEE HEHEHE Htetttet+ettttt 
* + SAVE AREA LINKING CONVENTIONS + 
x HEFEERE HEEL HEE AEE EAH EEF EHH E+ ete tet tettttt 
Cs ** FOR THIS SECTION THE DUMP WAS TAKEN AFTER THE STORE IN- 
* STRUCTION AT STMT #29%0F EXMPL2. ** 
KSSS$S$SSSH$S$SSS$SS$SS$S$ESSSSSS QUESTION 6.21 S$$S$H$H$SHSHSHSSHESHSSH$S$SH$S$H$$SHE SS 
x AN ADDITIGN HAS PEEN MADE TG THE SAVE AREA. LOCATE AND $ 
* CIRCLE IT. WHAT DOES THE ADDITIONAL ADDRESS POINT TO? $ 
KSSSSSHHSSESSSSESHSSSSHSEFESESHESSHSS SSH SSS SSSSSSSSSSHESSSSSSSSH$SHSSH$S SS HESS SSS 
* $ 
* $ 
ESSSSSSSSSSSS$SSSSHSSSSSSSSESSHHSSSHSHSESSHSSSSSHSSSSSSSH$SSSSSHSSHSSSSSH SSS HSHSH$SS 


*ESSSSSSESESESESESSSS$SSSSH QUESTECN 66.22 FF$ESHSHSHSESHSSSSSSSHSSHSSSSSSSHSS 
* THE PROGRAMMER THAT WROTE '*PROGB! HAS SAVED THE CONTENTS GF $ 
* REGISTER 13 SCME PLACE. NOW REMEMBER PLEASE, TFE ADDRESS NOW $ 
= IN REG 13 WAS PLACED THERE BY PROGAAIL. $ 
* $ 
a WHERE IN *PROGB* HAS THE CCNTENTS OF REG 13 BEEN SAVED? (CIN $ 
* THE DUMP LCCATE AND CIRCLE THIS FIELD) $ 
*ESHEHSSHSHSSHSSSESSSHSSHSHSHSSSHSSHSHSHSHSHSHFHSLFESESHSHSSHSSH$SHSSHSSHSHHHSHSSHHSHSHSHSH$SHHSSSHSSHSS 
* $ 
* $ 


*SSSSSSHSSHSSEESESSSESSSHESSESHESHHSHSHESSFSHESHSESSESESHESHSSHSHSHSSHSSSES HSH SSSSHSSSHS 


KSSSHSSSSHSSSSSS$$ESSESSSESSSS QUESTION 6.23 S$S$S$H$SSSHSSSSSSSSHSHSHSHSSSSSSSSSS 
* YOU SHOULD NOW BE FAMILIAR WITH THE LINKAGE CONVENTIONS USED 

* TO GO FROM GNE MODULE TO ANCTHER. REFER TO *PROGB*S' LIST- 

x TNG AND CODE THE NECESSARY INSTRUCTIONS TO GO TO 'PROGC'. THE 
* NECESSARY DC STATEMENTS ARE THERE SG YOU JUST HAVE TO CODE 

* THE INSTRUCTIONS THAT ARE TC BE PLACED IN THE STREAM BEFORE 

* THE XR Ty7 INSTRUCTION AT STATEMENT # 3. 
XSSHSSSHSHSSSHSSSSSSSSHHSESESSE SESS SSSSSSHESSSSSHSSSSSHSSSSSSSSSSSSSESHSSSSSHSS 
* $ 
* $ 
KSSSSSSSSHSSSSHSSSSSSSESEILSSHSSESHSSHSHSSSSHSSHSESESSSH$SSSSESSSSHSHHSSHSSHSHSHSSSSS 
* = THAT'S ALL THE QUESTIONS FOR SECTION TWO. PLEASE VERIFY YOLR 

* ANSWERS WITH THE ANSWER SKEET THAT FOLLOWS THE LISTING OF PROGC. 

* WHEN YOU HAVE CCMPLETED THIS SECTION, PLEASE TURN YOUR ANSWER 

* CUE TO RED AND THEN CONTINUE GN TO SECTION THREE. THANK YOU 


a) 
> 
@ 
rm 
po 
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000002 00 
00000300 
C0000400 


C0000600 
000007C0 
00000800 


00001000 
00001100 


00001300 
COcc1400 
Ccco15eo 
00001600 
00001700 
00001800 
0C001900 


000C21C0 
00002200 
00002300 
00002400 
cocd2500 
00002600 
Cccc02700 
Ccc02800 
0000290C 
00003000 
00003100 


06003300 
c0C03400 
€C003500 
00003600 
Ccc03700 
000038C0 
00003900 
00004000 
00004100 
C00042 00 
000043CC 


00004500 


ELt 


Lac 
009000 


000000 
000002 


0000092 
000004 
OOO0DA 


I90000C 
900010 
000012 
000018 
QOOOLC 
000020 
000068 
000068 
000070 
000070 
000072 


000072 


000074 
000009 


RELPA.OL SECTIGN TWO 


OBJECT CODE ADDRL ADDR2 


O5C0 


58D9 
58FO0 
OSEF 


C066 
C016 


00068 
00018 


58FO 
OTFF 
999999999999 
00000000 
90009070 
0000090000000000 


COLA OOOIC 


00000020 


95C0 


1766 
0700 


ST™T 


49 
59 
51 
52 
53 
54 
55 


PROGRAM ANE 
SOURCE STATEMENT FOLFEBS&9I 
PROGAAL START 9 PROGAAL 
FXTRN PROGB 
BALR 12,0 ESTABLISH A BASE REG 
USING *,12 . 
* NORMALLY YOU WOULD FIND INSTRUCTIONS IN THIS AREA. THE INSTRUCTIONS 
* WOULD ACCOMPLISH A FUNCTION. SINCE WE ARE UNLY INTERESTED IN LEARN- 
* (NG HOW PROGRAMS LINK TOGETHER, T HAVE ELEMINATED ANY EXTRA IN- 
* STRUCTIONS. THE NEXT 3 STATEMENTS ARE USED FUR LINKING. 


56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 


L L13,=ACSVA) 
L LS,EXTI 
BALR 14,15 HERE*S THE EXIT 


THE FOLLOWING TWO INSTRUCTIONS ARE USED TO BRANCH US TO THE SECOND 
CONTROL SECTION IN THIS PROGRAM, 


L 15ySCEXT 
BR 15 
DC 3x #9999! JUST USING THIS TO MAKE FINDING THE 
EXT pc ACPROGB) ADORESS OF *PROGR* EASTER 
SCEXT pC AC ASUBL) 
SVA pC L3EO8 THIS IS THE SAVE AREA FOR THIS CSECT 
LTORG 
=A(SVA} 
ASUBL CSECT | 
BALR 12,0 ESTABLISH A BASE REGISTER FOR THIS CSECT 
USING ¥*,12 | 
* HERE AGAIN YOU NORMALLY FIND INSTRUCTIONS FOR SOME FUNCTION. I'VE 
* AGAIN ELEMINATED THOSE INSTRUCTIONS UNNECESSARY. HOWEVER I LEFT 


THE FOLLOWING INSTRUCTION HERE JUST FOR AN EXAMPLE. 


KR 616 JUST CLEARING A REGISTER 
CNOP 244 FILLER ONLY 
END PROGAAIL 
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OO000LO00 
00012600 
00012700 
00012800 
00012900 
00013000 
00013100 
00013200 
00013300 
00013400 
00013500 
00013600 
00013700 
00013800 
00013900 
00014000 
00014100 
00014200 
00014300 
00014400 


00014500 
00014600 
00014700 
00014800 
00014900 
00015000 
00015100 


00015200 


vl 


SYMBOL LEN 


ASUBL 00001 
EXTL 00004 
PROGAAL 00001 
PROGB 0000. 
SCEXT 00004 
SVA 00004 


VALUE 


000070 
000018 
000000 
000000 
OO001C 
006020 


NQ STATEMENTS FLAGGED 
98 PRINTED LINES 


DEFN 


0070 
0065 
0049 
0050 
0066 
0067 


CROSS-REFERENCE 


REFERENCES 


0066 
0058 
0078 
0065 
0062 
0057 0069 


[IN THIS ASSEMBLY 


PAGE 1 


8/20/70 


SLL 


RELPA.O1 SECTION TWO PROGRAM TWO PAGE L 
LOC OBJECT CODE ADDR1I ADDR2 STMT SOURCE STATEMENT FOLFEB69 8/20/70 
000000 2 EXMPL2 START 0 EXMPL2 00000100 
3 EXTRN PROGC 00005100 
900000 9DEC DOOC OO000C 4 STM 14,12,12113) THIS IS A DUMMY ROUTINE USED FOR 00005200 
000004 95A0 5 BALR 100 ILLUSTRATION PURPOSES ONLY. PLEASE 00005300 
099006 6 USING ¥*,10 IGNORE THE INSTRUCTIONS IN THES CONTROL 00005400 
000006 0204 AOLO A015 00016 OOOLB 7 MVC HERE ,»THERE SECTIGN. THANKS 90005500 
O00000C 58DD 0004 00004 8 L 1354(13) 00005600 
900010 98EC DOOC O000C 9 LM L4912,12(13) 00005700 
OON0L4 OTFE 10 BR 14 00005800 
000016 C?2D3C1LD5D2 ll HERE DC C* BLANK? 00005900 
OO00LB E3C8C5D9C5 12 THERE DC C'THERE* 00006000 
0000290 13 LTORG 00006100 
0000620 14 PROGB CSECT 00006200 
000070 9O0EC DOOC QO000C 15 STM 14912912413) SAVE CALLERS REGISTERS 00006300 
000024 05CO0 16 BALR 12,0 00006400 
000026 17 USING ¥*e12 00006500 
900026 0790 19 CNOP 074 FILLER ONLY . 
20 * THESE NEXT THREE INSTRUCTIONS ARE PREPARING FOR FUTURE LINKING 00006800 
21. * AND ALSO PREPARING FOR THE RETURN WHEN WE DECIDE TO RETURN. 00006900 — 
000028 41FO CO2ZE 00054 22 LA 15eSAVBB ADDRESS OF THIS SAVE AREA 00007000 
00002C 5OFN 0008 00008 23 ST 15,8(13) 00007100 
900030 500F 0004 00004 24 ST 1324415) 90007200 
000034 90000000 25 DC Feo FORCE A PROGRAM CHECK 
2T * AS I SAI) BEFORE, NORMALLY THERE WOULD BE 00007400 
28° % INSTRUCTIONS HFRE FOR ACCOMPLISHING SOMETHING 00007500 
30 * YOU WILL BE ASKED TO REPLACE THE NEXT THREE INSTRUCTIONS WITH THE 
31 * CODE NECESSARY T9 LINK TT A THIRD PROGRAM, 
000038 4700 0009 00000 33 BC 0910) NG BRANCH 
00003C 4700 0009 00009 34 BC 0,900) NO BRANCH 
0000460 0700 35 BCR 910 NO BRANCH 
900042 1777 36 XR 1,7 INSTRUCTION USED AS AN EXAMPLE ONLY CLEARS REG 90008300 
900044 37 GOBACK EQU = 00008400 
000044 S8DD 0004 00004 33 L 1354013) 00008500 
000048 9BEC NoOCl 0000C 39 LM L4,12,12013) 00008600 
N0004C OTFE 4) BR 14 00008700 
QOO004E 0000 
900050 00000000 41 BAZ NC A(PROGC) 00008800 
000054 90900000090G09000 42 SAVBS DC LAr eo" 090008900 
QO0O00A0 43 LTORG 90009000 
44 END OO009L00 


SLL 


SYMBOL 


BAZ 
EXMPL 2 
GOBACK 
HERE 
PRNGB 
PROGC 
SAVBB 
THERE 


LEN 


00004 
090001 
00001 
90005 
QO0001 
00001 
099904 
09005 


VALUE 


000050 
000000 


000044 _— 


000016 
000020 
000000 


00C054 | 


00GO18 


NO STATEMENTS FLAGGED 
63 PRINTED LINES 


DEFN 


IN THIS 


REFERENCES 


OO007 
0041 


9022 
0007 


ASSEMBLY 


CROSS-REFERENCE 
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00¢£0000 
00120000 


00020000 


00690000 
00890000 
00290000 
00990000 


00%90000 
00£90000 
00290000 
00190000 
00090000 
006S0000 
00860000 
002£S0000 
009S0000 
006S0000 
004%S0000 
00¢S0000 
60100000 


01/02/8 


T A9Vd 


AINO satis 


(39AVS)V= 
Suolit 
20.58T 34 
4T beh) 
7*Q 8 dOND 
(CTI2TE2T Sot wl 
(EL ko fel 71 
x nod 


AINO NI Tid vOd NOTLINGLISNE AWWOd 8*8 Ux 


JOAVS 


wWIVEOO 


“ONIINID NYV3T NOA ONId TSH NVHL SSHLO SONIHLANV HST IdWO99V * 


OL 3YSM WVUSOHd STHEL 3I O09 GINOM SNOGTLINGISNI SHL 3Y¥SHM S.sdusgH % 


4G09 Gcoo9S FHI 3O Levis FHL 


696434104 


SI 4udH 
*4SU0dunNd 
TASASA ON SABAS S290 OML ASAHL 


GT ‘*eT UT 

(Gliesetl 1S 
(eT)e‘*st is 
(DIDAVSIV=*ST 7 
21 INISNA 

O*c1l uwitve 

(ETICTS2Tf ot Wis 
sONTHLON S30025 exe 
eJNiinOeu SIHL.9 ag 
290%d AdiNG 

O LayvVIs 


JSGud 


€ IdwWV X34 


IN3WALVES 39D8NUS 


3AFUHL WVUSDUd 


32£000000 

0000000000000000 

0000 

4410 

0020 

JOOO0O JOOQ 3386 
70000 4000 GGes 
Belt 

3G8T 

70000 #000 4cOS 
80000 8000 ds0S 
8e000 V909 0468S 
0350 

320000 300G 2306 
€43906904¢3699049 
7390600423698 9t5 


euadav Twaov 


OMi NGLLODSS 


3009 L940 


TO°Vd tau 


880000 
860000 
J£0000 
Vt0o00 
80000 
90000 
c€t£0000 
4¢c0000 
43Z20G00 
320000 


¥c00C0 
9¢0000 
¢¢c0000 
JITOOCO 
310000 
JITOOGO 
¥TOOOO 
200000 
00G000 


OGCO000 


3UT 


177 


8ZL 


RELPA.O1 SECTION TWO 


LOC OBJECT CODE ADDR1i ADDR2 STMT 


HH HH HF 


ANSWERS 


SOURCE STATEMENT 


FOLFEB69 
EHEEEEEFEFEESE EE +E HEE HEE Ht 


+ ANSWERS TO SECTION 2 + 
HEEFT HEEEEE EET EEE ESE EET HE Et 


ME AE eH Be IK ee ee a RE I RRR KERR ERK EK HK KK KKK EK 


* 8 BYTES FROM THE BEGINNING OF *PROGAAL*S*® SAVE AREA. * 
* IT POINTS TO THE ANORESS OF A SAVE AREA THAT {8S LOCATED * 
* IN PROGB. * 


RH RH A Me a a i I HR RK aK ea KK KK RK KK KK RK KK 


RR ROR RR ROR RR OR RRR ORR RR RRR EERE EERE EEE EERE EEK ERE RE 
* FOUR BYTES FROM THE BEGINNING OF *PROGB*S® SAVE AREA * 
He HR RR RR RR RR RR RR RE RR REE KR 
END 
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00005400 
00005500 
00005600 


00005800 
00005900 
00006000 
00006100 
00006200 


00006400 
00006500 
00006600 
00007300 


6ZL 


F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTsMAP,NCAL,LET 
VARIABLE OPTIONS USED — SIZE=(45056,6144) DEFAULT OPTION(S) USED 
TEWOO00 ENTRY UTILITY 


MODULE MAP 


CONTROL SECTION ENTRY 
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME LOCATION 
PROGAAL 00 6C 
ASUBI 70 6 
EXMPL2 78 20 
PRNGB 98 80 
EXAMPL3 118 8C 
PROGC 130 
UTILITY 1A8 5A0 
PRINT 20A PCHKRETN 466 
ENTRY ADDRESS 1A8 
TOTAL LENGTH 148 
*&*4GD DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SFT 


Ost 


FP. REGS. 


REGS 0-7 
REGS 8-15 


0000090 
000020 
000040 
000060 


063820 
063840 
063860 
063880 
0638A0 
0638C9 
0638E0 
063999 
063920 
063940 
063969 
063980 
0639A0 
063900 


063F 80 


00.000000 00000000 


C0000050 OJOC6ETFB O006E800 O006£F8900 
OO006E778 00000000 O0DGETBO OQOD6GETF8 


00000000 
0004000A 
000085D9 
000640000 


05C058D0 
00000000 
OO06F 800 
OOOGETFS 
AOLOAOLS5 
41FOCO2E 
98ECDOOC 
00000000 
00000000 
F3C9D5C5 
00041 8DF 
090000000 
00000000 
00063974 


00000006 


0000019C 
17000 240C 
OCO000FL 
00006366 


C06658F0 
000000009 
OOO6ETTO 
6F063822 
58D00004 
5OFDOO0R 
O7TFEO000 
00000000 
00000000 
C4D6C5E2 
178858DD 
00000000 
09000000 
4040E2E8 


00000000 


FOFOFIC9 
FF150001 
000016C0 
00040000 


CO1L605EF 
000638EC 
00009048 
00063840 
9BECDCOC 
59DF0004 
00063950 
00000000 
90000000 
40ND 5D6E 3 
O000498EC 
00000090 
00000000 
SOECDOOC 


00000000 


00.900000 00000000 


00099000. 


6F06538CE 
00002120 
0009030A 


5BFOCOLA 
6F06382C 
QNO0004F20 
OAOAD7OB 
O7TFEC2N3 
000990000 
00009000 
00000900 
00000000 
Cs8cgnscT 
0D0CTO7T09O 
90009000 
00000000 
O05CO04FO 


00004900 


00.000000 00000000 


00.-000000 00000000 


OCO6ETTO 09000048 O0004F20 0006F4 30 
6FO638BE 00063840 6F06382C D00638EC 


00063820 
OOOOFFQO 
OD0046LE 
00000000 


OTFF9999 
000638B8 
0006£430 
05C01 766 
C1D502E3 
47000000 
00063840 
00000000 
00000009 
9OECDOOC 
OTFEOOOO 
00000000 
00000000 
07004110 


9400025D 


00CO2A18 
00000000 
00000000 
OO00CA68 


99999999 
00000050 
OUO6ETT8 
0 1009536 
Ccascsng9c5 
417000000 
00000000 
00000000 
951441B0 
05C O58F0 
00000000 
00000090 
00000000 
C0100511 


00790009 


FFO50080 
FFO402 32 
00040000 
00040000 


09063888 
O006t /F8 
00000000 
YOECDOOC 
SOECDOOC 
OTOOL7TT 
QD000000 
00000000 
ESC BC9E2 
CO6AS5SOFD 
090000000 
000000006 
CQ000000 
OFOU63A6C 


00008000 


8006690C 
BO00LID6 
000002C0 
00000226 


00063890 
QQ006F 800 
OOU6E TBO 
O5A0D204 
05C 00700 
580D0004 
00000000 
00000000 
40D9D6E4 
0O00850DF 
00000000 
00000000 
40404040 
TFFFOAOE 


000A0000 


socceee cD LLlesccsccseceseasesessse® 
Sb:b 64:6 2606666 56% 6.6 BO Oe OS ewe eT 


sececcselaccscrsenasesecceseccseeet 


He tH 


eee eecrecereeeesseesesevecsseseesk 


KeeecsceeVocsceeDenecesvsecvsssesesseXr 
KecersevvescesssevecccceseveXBeaeYe* 
KeeVocooXescesesescsellsaocXencvevsesre® 
Ke eXBewcvscre eePecesnccesvesscsenkKe*® 
Kevresecsesccceve cs bLANKTHERE«. oc ccc ee ® 
Keo cnvseesseecsesnceecesevesesenee 

Kecoccccvessecsvevseces 


* 
rere es Sr ee ee 
i 


Kec ece ese ecessececeseseseseesece 


Keke ec eee ees esos weeceds se atHIS ROU* 
*TINEDGES NOTHING s coe eecDosvccvee® 


Keccccvcccccsseseesesesecsesesseen® 
Keone cccsevrevsesereseccevesesvesssee® 
Ke eee eseseeeceseceseseseneeses * 
Keoece SV ecco eeDevcvesesecsecscen® 


Kevvoecsvessseen erecesecccesevesee® 


L8L 


LCC 


REFLPA.OL 


GRJECT CODF 


SECTION “THREE 


ACDR1 ADDR2Z@ STMT 


Ff WN 


QUESTIONS 


SCURCE STATEMENT FOLFEB69 
SISTA STISAS SS 
/ SECTION: 3 / 
TITTSITSIIST TS 


% 4 


AEAEEEEEEFEEEAFE EFAS AEE FEE HHH + 4+ ttt gttsest 
+ CONVENTIGNS OF RETURNING FROM A RINE + 
HHEEFAEHE FE EEE EAF EEE EE EEFEEEF EH AFH +H ttt 


te ie 4 


IT HOPE YOUR CODING WAS SIMILIAR TUG THE INSTRUCTIONS I USED AT 
STMT? S 32.33 ¢ 34 IN 'PROGB'. IF THE CODING YOU DID hAS NOT 
SIMILIAR, PLEASE BUG YOUR INSTRUCTOR BEFORE GCING ON. 


% 4 


+ 


SHSSESHELEEHESHSFHESES SSE HS QUESTION 6.6.31 SFHFHFFSH$SFSHFHSSSHSSHSESHHSSS$SESHSSHSSS 


WHAT WERE THE CONTENTS OF REG 13 BEFORE THE INSTRUCTION AT $ 


** STATEMENT #18 CF EXMPL3 WAS EXECUTED? ( Lt 132,4(13) ) $ 
ZKESFESSSHSSEHSESSESHSESE SESS ESSHSHSESHESSESHFSESESESHFS SSS HSSSHSHSHSSSSSHSHE HSS HSSSHS 
* $ 
* $ 


KESSSSHSHESSHSESESEE ELS SES HSE FE SSE SSH HSHSFSHSHEHSSHFSHESHSHEFHHSHESHSSHSHSSHESHSH$HSSSSSS 


KESSESSESSESSSSSHSESSS*SESS$ES QUESTION 6.32 FGHESSHHSHESHSHESHSHESSHESSH$SHSSSSSHSS 
* WHAT WERE THE CONTENTS OF REG 13 AFTER THIS INSTRUCTIGN WAS $ 
* EXECUTED? $ 
*KSSH$SHSHS*EFSEHFE ESS FS FEESHSSHEEESHSSEHSEHSHHSESHSHSHSHSFSSESSE SH SSE SS SSSHSSHSHSHSSSHSHSSSSS 
. $ 
* $ 


2 ¥SS$SSHS$SSHEEHSSHSSSHSEFSESHESHSSEHSSHSSESFESHSEHSESHSSSESSSHSHSESHSHSHHSHSHHSHSHSHESHSHS SSF 


KSS$S$SHESEFESFESSSSS$SESHS$SS QUESTION €.233 SH$HEESHHESHHSEHHSHSSSHSHSSSSHSHSHSHSSSS 
WHY DID THE PROGRAMMER THAT WROTE EXAMPL3 PUT THIS --LM-- 
INSTRUCTIGN IN HIS (OR HER) PROGRAM? (STMT #15) 


4 Ht 


+ 


TF TT WASN'T IN THIS MODULE, WOULD THE OPERATION QF THIS 
MCDULE BE AFFECTED? HOQW? 


FRA AR HH HF 


WCULD THE OPERATION OF ANY CTHER MODULES BE AFFECTED? 
SESFESHSSHSESFHSSEHSESSEF EFF SESE LEHSESHSSHSSHSHSLSSSHHSSHESSSSSHSSSHSSH$SESHSHSHSHSS HSS 
$ 

$ 
*$SS$SHSF$FESHFHESSESFESFEHSESESFEESSHFSHSSHSHSSSHSSESSSFSSHFHSHSHSSHSHSSSHSSHSSSHHESHSSHESSH$S 


ee oe 


+ 


SSS S$S$SSHLESESF SES SSSSSS QUESTION 6.34  FEFEHSHSHSSSHSSSHESSSSSSSS SSS SS SSS 
WHAT CO THE CONTENTS IN REG 14 POINT TQ? $ 
FESESHSHHHSSSHESEHSSEISEHSEEHSEESEFESESESHSSHSSHSHSHSHSSHSHSHS$H$SESHHSHSHHSSHESSHSSSSSHSSS 
3 $ 

$ 
SSSESSHSESESSESESSSSSHF ELL IESSSHSSESHESHSESESSESSSSSSSHSSSSSSSSSSSSSSSSSSSS 


4 


we 


4 


a 4 
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00000200 
C0000300 
C0000400 


CCC00600 
ooo007ce 
CO000800 


O0COO01L000 
oocol1idco 
CCC01200 


00001400 
00001500 
CC001600 
occc17co 
OGCOl &d00 
oOoccl9yCcc 
00002000 


CC002200 
CC0023 00 
C0002400 
06002500 
00002600 
Cccco27co 
CCOC28C0 


000C030C0 
00003100 
CCO0C3200 
CCC033 00 
000C34CC 
C0003500 
Ccc03600 
O0ccc3 7CO 
00003800 
00003900 
C€C004000 
0004100 


COCC43CC 
00004400 
C0004500 
00004600 
C0004700 
0C004800 


cst 


RELPA.OL 


LCC OBJECT CODE 


SECTIQN THREE 


ADDR1 ADDR2 


STMT 


% tH H 


QUE STICNS PAGE 2 


SOURCE STATEMENT FOILFEB69 6/05/70 


THAT'S THE FINAL QUESTICN FOR SECTION 3. PLEASE VERTFY YOUR 
ANSWERS WITH THE ANSWER SHEET THAT FOLLOWS THE LISTING OF 


"PRNGC*. IF ALL YQUR ANSWERS ARE CORRECT PLEASE PROCEED TG 
SECTICN FCUR. THANRK YCU 


esl 


LOC 


990000 


000000 
000002 


000002 
900906 
ONQOOA 


00900C 
000010 
00901 2 
000018 
QOOOOLC 
0090020 
000068 
900068 
090070 
000070 
000072 


000072 
000074 
000000 


RELPA.OL SECTION THREE 


OBJECT CODE ADDRIL ADDR2 


05C0 


58D0 
58F0 
OSEF 


00068 
00018 


C066 
C016 


58FO OOO1LC 
OTFF 

999999999999 

00990000 

00000070 

90000000000000009 


COLA 


909000020 


95C0 


1766 
9700 


STMT 


PROGRAM ONE 


SOURCE STATEMENT FOLFEB69 
PROGAAL START O PROGAAL 
EXTRN PROGB 
BALR 12,0 ESTABLISH A BASE REG 
USING *,12 
* NORMALLY YOU WOULD FIND INSTRUCTIONS IN THIS AREA. THE INSTRUCTIONS 
% WOULD ACCOMPLISH A FUNCTION. SINCE WE ARE ONLY INTERESTED IN LEARN- 
* ING HOW PROGRAMS LINK TOGETHER, I HAVE ELFMINATED ANY EXTRA [N- 
* STRUCTIONS. THE NEXT 3 STATEMENTS ARE USED FOR LINKING. 
L 13,=ACSVA) | 
L 15,EXTI 
HALR 14415 HERE*S THE EXIT 
* THE FOLLOWING TWO INSTRUCTIUNS ARE USED TO BRANCH US TU THE SECOND 
* CONTROL SFCTION IN THIS PROGRAM. 
L 15,SCEXT 
BR 15 
DC 3x#99998 JUST USING THIS TO MAKE FINDING THE 
EXTL "DC A(PROGB) ADDRESS OF *PRUGB® EASTER 
SCEXT DC A(ASUBL) 
SVA DC L8FO? THIS IS THE SAVE AREA FOR THIS CSECT 
LTORG 
=A(SVA) 
ASUBL CSECT 
BALR 12,0 ESTABLISH A BASE REGISTER FOR THIS CSECT 
USING *12 
* HERE AGAIN YOU NORMALLY FIND INSTRUCTIONS FOR SUME FUNCTIUN. I'VE 
x AGAIN ELEMINATED THOSE INSTRUCTIONS UNNECESSARY. HOWFVER I LEFT 


THE FOLLOWING 


XR 
CNOP 
END 


INSTRUCTION HERE JUST FOR AN EXAMPLF. 


646 JUST CLEARING A REGISTER 
294 FILLER ONLY 
PROGAAL 
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00000100 
00012600 
00012700 
00012800 
00012900 
00013000 
000131900 
00013200 
00013300 
00013400 
00013500 
09013600 
90013700 
00013800 
00013900 
00014000 
00014100 
00014200 
00014300 
00014400 


QOOL4500 
CQ014600 
00014700 
00014800 
00014900 
00015000 
00015100 


00015200 


v8L 


SYMBOL LEN 

ASUBI 00001 
EXT 00004 
PROGAAL 00001 
PROGR 90001 
SCEXT —° 00004 
SVA 00004 


VALUE 


000070 


000018 
000000 
000000 
Q0001C 
006020 


ND STATEMENTS FLAGGED 
108 PRINTED LINES 


DEFN 


0077 


OGT2 


0055 
0057 
0073 
0074 


REFERENCES 


0073 


0065 
0085 
09T?2 
0069 
0964 


9076 


IN THIS ASSEMBLY 


CROSS-REFERENCE 


PAGE 1 
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S8L 


RFLPA.OL SECTION THREE PROGRAM Two PAGE 1 
LOC OBJECT CODE ADDRIT ANDRA STMT SOURCE STATEMENT FOLFEB69 8/20/70 
900909 2 FXMPL2 START 9 EXMPL2 90000100 
3 EXTRN PROGC 90005100 
000000 9NEC DOOC Q900C 4 ST 14,1212 (13) THIS IS A DUMMY ROUTINE USED FUR 00005200 
000004 05A9 5 BALR 10,0 ILLUSTRATION PURPOSES UNLY. PLEASE 00005300 
009006 s) USING *,10 IGNORE THE INSTRUCTIONS IN- THIS CONFROL 00005400 
000006 D204 AOLO AOL5 90016 00018 a MVC HERE, THERE SECTION. JHANKS 00005500 
O0090C 58ND 0004 00004 8 L 1324113) 00005600 
000010 98EC DOOC 8090C 9 LM 14,12,12{113) 00005700 
OOD0L4& O7FE 10 BR 14 00005800 
000016 C203C1D5D2 Ll HERE DC C*BLANK! 00005900 
OOONNLB E3C8C5D9C5 12 THERE DC C*THERE® 00006000 
000020 13 LTORG 00006100 
900029 14 PROGB CSECT 090006200 
000020 90EC DOOC ONO0OC 15 STM 14,12212(13) SAVE CALLERS REGISTERS 00006300 
000024 95C0 16 BALR 12,0 00006400 
000026 17 USING *,12 00006500 
900026 0700 19 CNOP 044 FILLER ONLY 
29 * THESE NEXT THREE INSTRUCTIONS ARE PREPARING FOR FUTURE LINKING 00006800 
21. AND ALSO PREPARING FOR THE RETURN WHEN WE DECIDE TO RETURN. 00006900 
000028 41FO CO2ZE 90954 2? LA 15,SAVBR ADDRESS OF THIS SAVE AREA 00007000 
00002C 50FD 0908 00098 23 ST 15,8(13) 00007100 
990039 5SODF 0004 00004 24 ST 1324(15) 00007200 
000034 4700 0000 90009 25 BC 0,0(0) FILLER ONLY 
27 * AS I SAID BEFORE, NURMALLY THERE WOULD BE 00007490 
8 * INSTRUCTIONS HERE FOR ACCOMPLISHING SOMETHING 00007500 
aU: NECESSARY TQ LINK TO THE THIRD PROGRAM 00007800 
009038 41DC CO2E 00054 32 LA 13¢SAVBB 
00003C 5S8FO CO2A 00050 33 L 15,BAZ 
000040 O5SEF 34 BALR 14,15 
000042 1777 | 35 XR TyT EXTRA ININSTRUCTION FOR EXAMPLE ONLY 00008300 
000044 36 GUBATK EQU * 00008400 
000044 58DD 0004 00004 37 L 1324(13) 00008500 
000048 98EC DOOC O000C 38 LM 1491271213) 00008600 
Q0004C O7FE 39 BR 14 00008700 
QNO004E 9000 
000050 99000000 40 BAZ DC A(PROGCT) 00008800 
000054 9000000C000000000 41 SAVBB DC 18F*O! 00008900 
OO00A0 42 LTORG 00009000 
43 END 00009100 


98L 


SYMBOL 


BAZ 
EXMPL2 
GOBACK 
HERE 
PROGB 
PROGC 
SAVBB 
THERE 


LEN 


00004 
00001 
00001 
00005 
00001 


VALUE 


000050 
000000 
000044 
000016 
000020 


00001 900000 


00004 
00005 


000054 
000018 


NO STATFMENTS FLAGGED 
62 PRINTED L 


INES 


DEFN 


0040 
0002 
0036 
O01! 
0014 
0003 
0041 
0012 


CROSS-REFERENCE 


REFERENCES 


0033 


oooT 


0040 
0022 
0007 


0032 


IN THIS ASSEMBLY 


8/20/70 


Z8L 


Loc 


000000 


000000 
000D00C 
OO001L8 
OOOOILC 
COOOIE 
OOOOLE 
000022 
000026 
00002A 


00002C 
OOO02ZE 
OO002E 
000032 
000036 
000038 
00003C 
OOOO3E 
000040 
000088 
000088 


RELPA.O1] 


OBJECT CODE 


E3C8CIEZ40D9D6E4 
C4D6C5E240D0506E3 
SOFC DOO0T 

05C0 


58FO 
5O0FD 
5 ODF 
18DF 


CO6A 
0008 
0004 


1788 


5 80ND 
9BEC 
9000 
00000000 

OLEE 

9000 © 
9900000000000000 


0004 
DOOC 


00000040 


SECTION 


THREE 


ADDRI ADDR2 


0000C 


00088 
00008 
00004 


00004 
0000C 


* HERE*®S WHERE THE 
a ACCOMPLISH ANYTHING OTHER THAN HELPING 


GOBACK 


SAVCC 


PROGRAM THREE 
SOURCE STATEMENT FOLFE869 

EXAMPL3 START O 
ENTRY PROGC 
DC C*THIS ROUTINE? THESE TWO DC*S SERVE NO USEFUL 
DC C'NOES NOTHING® PURPOSE. 

PROGC STM 14912,12(132 HERE IS THe START OF THE GOOD CODE 

BALR 12,0 
USING ¥*,12 
L 15,=A(SAVCC) 
ST 15,7813) 
ST 13,4(15) 
LR 13,15 


IF THIS PRUGRAM WERE TO 
YOU LEARN LINKING. 


INSTRUCTIONS WOULD Gf 


XR 8,8 DUMMY INSTRUCTION FOR FILL IN ONLY 
EQU * 
L 1394(13) 
LM 14912212413) 
DC eae id FORCE A PROGRAM CHECK 
BR 14 
Nc 18t*o! 
LTORG 
=A(SAVCC) 
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00000100 
00005300 
00005400 
00005500 
00005600 
00005700 
00005800 
00005900 
00006000 
00006100 
00006200 
00006300 
000064600 


00006600 
00006700 
00006800 
00006900 


00007000 


00007100 
60007 200 


RELPA.O1 SECTION THREF PROGRAM THREE PAGE 1 
LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEB69 6/05/70 
001000 2 EXAMPL3 START X*10CO! C00001 00 
| 3 ENTRY PROGC Co0cC5300 
001000 E3C8C9EZ40D9D6E4 4 DC C' THIS ROUTINE? THESE TwO DC'S SERVE NO USEFUL 00005400 
OO1LO0C C4DEC5SE24CD5D6E 3 5 DC C'*OCES NOTHINC! PURPOSE. 0C005500 
001018 S0EC DOOC 0000C 6 PROGC STM 14,12;12(13) HERE IS THE START OF THE GOOD CODE cocc56C0 
00101C O5CO 7 BALR 12,0 000057CO 
OOLOLE e@ USING *,12 CO0C05800 
OOLOLE 58FO CO6A 01088 S L 159=A(SAVCC) 00005900 
001022 SOFD 9008 00008 10 ST 15,813) 00006000 
001026 SODF 0004 00004 11 ST 13,4(15) 00C061 00 
001024 180F 12 LR 13,15 CCC062C0 
13 * HERE'S WHERE THE INSTRUCTIONS WOULD GO IF THIS PROGRAM WERE TO 00006300 
14 * ACCOMPLISH ANYTHING OTHER THAN HELPING YOU LEARN LINKING. 00C06400 
00102C 1788 16 XR 8,8 DUMMY INSTRUCTION FOR FILL IN ONLY CO0C06600 
OOLOZE 17 GCRACK EGU * 000067C0 
00102E 58DD 0004 00004 18 L 132,4(13) 00C06800 
001032 98EC DOOC OO00C 19 LM 14,12,12(13) CCC06900 
001036 OCOO 29 DC H*0O0!8 FORCE A PROGRAM CHECK O0CC66CO 
001038 OTFE 21 AR 14 C0007000 
00103A 0000 
00103C 0000C00000000000 22 SAVCC DC L8Ftot c0007100 
001088 23 LTORG Cc0072 00 
~ 001088 0000103C 24 =A(SAVCC) 


@ 
0 


68L 


RELPA.OL SECTION THREF 


LCC OBJECT CODE ADDR1 ADOR2 STMT 
2€ 
27 


28 


ANSWERS 
SQURCE 

* 

* 6631 

* 

* 6.32 

* 

* 

* 6,33 

*x 

* 

* 

* 

* 

x 

* 

* 62.34 

* 

* 


STATEMENT FOIFEBES 
FEEEEHEEF EEE HEHE AEE HEH E+ +444 
+ ANSWERS TC SECTIGN 3. + 
THEHEEHEFEA EEF EAE HEHEHE EHH 444 

BOC HOO oO doi i ici oi idol icici kde tok go koi oak ak ak ke ak aca fea ake af ae ak a ak 
* ACDRESS CF THE SAVE AREA THAT IS IN EXAMPL3. NOTICE THE * 
* - LR 13,15 INSTRUCTICN AT STMT #12. THE PROGRAMMER WAS x 
* FCLLOWING CONVENTIONS AND SETTING UP REG 13 IN CASE HE * 
* WENT TO ANOTHER SUB—ROUTINE. * 
WG io oki oki a tolok lok ak ik ok iokoiok kd dk kok dolotot dk teak kak ak ok kkk ke ok ok 


CIO IOI ROR RO a ii a kok dak ak kak kook ak ak i ai ak ak ak aka ak ak ok ak ke ak ak ie a ak ok ak kc ak ak ae ate ake ake a aie ac ak ak akc ae ak 
* ADDRESS OF THE SAVE AREA LOCATED IN *PROGB!. NOTE WHERE THE* 
* ADDRESS WAS RETREIVEC FROM. IT WAS THE FOURTH BYTE INTO * 
* THE SAVE AREA LOCATED IN EXMPL3. SO YOU SEE; ANOTHER CO- 


* 
* NVENTION WAS FOLLCWED. * 
ROI ICI toi ido aoc igi icioigoiaiiaiai ick ak tok akak ak acak ak a ak ak ak a kei ak ok afc a ak ak 


FR HE eR Re A a oR a AE RR ie 2 a a ie a ah ka a a ic fe Re ae oi i Re i ic a oe a aK oc ok 2 OK 


THE —-LM— INSTRUCTION WAS USED BECAUSE THE PROGRAMMER KNEW * 
* HIS ROUTINE WAS GCING TO RETURN CONTROL TO A MODULE THAT * 
* CALLED IT. THEREFCRE HE MUST RETURN THE REGISTERS TO THERE * 
* CRIGINAL CCNTENTS OR THE CALLING ROUTINE WOULD HAVE BEEN ¥* 
* WIPED OUT WHEN IT TRIED TO EXECUTE AGAIN. x 
a * 
* NO, HECK NC x 
K * 
* LIKE WE JUST SAID, THE CALLING ROUTINE. * 
SOIR IO a OI Gr toi ok gaiokgkok ak io kok ka Ok ak ka tok kok a ake ak ake ate ak 2k ake afc ak ak ak fe 
Fe Oe oe He ole Re ok ie ae ae eo ok ake He ok RE OK OK fe Nc ic oe ke ak a ate aie oe i i a 2k kk ie a A ae ae oe 2d oh kc ok oe ae a ak Re ic ik ac ok ie 2K 
* REGISTER 14 CONTAINS THE ADORESS OF THE NEXT SEQUENTIAL x 
* INSTRUCTION AFTER TEE ~BALR  14,15— THAT TRANSFERRED x 
* CONTRCL FRCM PRCGB TO EXAMPL3. © * 


HE EAE He He 3k Fe oe A HEE HE OK IE 


END 


MEAS EE a OK a aie 2 ee oe ie i oe 2c ok ea BR REE A OC IC Re ae ae A ac 2c aK ik ik 
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00006800 
00006900 
cc007000 


00007200 
00007300 
cCCC7400 
00007500 
00007600 
co0oo7700 


0cd007900 
O0c0080C0 
C00081 00 
C0008200 
CcCC83 CO 
00008400 


co008600 
00008700 
cc0088s00 
Cccocsg900 
0c009000 
00009100 
00009200 
000093 00 
00009400 
000095C0 
cccc9600 


cccc9sco 
00009900 
000100C0 
00010100 
00010200 
COCcC73 00 


O6L 


SYMBOL LEN VALUE 


EXAMPL3 00001 001000 
GOBACK 00001 00102E 
PROGC 00CO04 001018 
SAVCC 00004 00103C 


NO STATEMENTS FLAGGEC 
{8 PRINTED LINES 


CRCSS-REFERENCE 


DEFN REFERENCES 
0002 

OC1? 

0006 0003 

0022 000S 0024 


IN THIS ASSEMBLY 
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S S 


F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTsMAP,NCAL,LET 


VARIABLE OPTIONS USED — SIZE=(45056,6144) DEFAULT OPTIGN(S) USED 
{EWOO00 ENTRY UTILITY 
MODULE MAP 
CONTROL SECTION ENTRY 
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME LOCATION 
PROGAAL 00 6C 
ASUBI 10 6 
EXMPL2 18 20 
PROGB 98 BO 
EXAMPL3 118 8C 
PROGC 130 
UTILITY LA8 5A0 
PRINT 20A PCHKREITN 466 
ENTRY ADDRESS 1A8 
TOTAL LENGTH 148 


€XEKGO DOES NOT EXIST BUT HAS BEEN ADDED TN DATA SET 


L6L 


FeP. REGS. 006.900000 90099000 00.0090090 00000000 00.000000 00900000 


00.000000 90000000 


= 
© 
NO 


REGS O-7 000009050 OCOC4SETFR OO06ER800 JODGEBOO OVOGE 7/70 00000048 OD004F2Z20 D006F4 30 

REGS 8-15 OOO06F 778 GOO00000 ODD6ETBO DOOGETFS 6FOS3RBE OO0638EC 6F0638DA 00063950 

009000 00000000 OOO0O00L9SC FOFOF ICS 5S0071LD90 0006 3820 O0U02Z2A18 FFOS090BU BODHEZEG Keecse ee sD eves ccccccvnccceses oW® 
000020 0904000A 7000240C FFL50001 4F963970 OOOOFFOO OOO0000U FEUGOL32 BOOOLIDS Fecccecanscerccssesesevccscvves ell® 
000040 000085D0 OCOOOOFIL 00001670 90992120 QOCO4SBLE 00074248 00040000 DOOD0D2ZCO Feecceeeleesevcvsscesveveseseveve® 
900060 00046096 00000366 00049090 00000304 00000000 ODDOCAGS ODD04E0000 O0D00Z26 Fes sccccnccvcssesecevseccssessssecek® 
063870 05CC5800 CO6658FC COL605EF 5S8FOCOLA OTFFI9D9D9I 99999999 000638B8 00063890 FeaceeeeQoreeeQecevancccersccsseee® 
063840 0000000G 00000C00 O00638BEC 6F06382C 000638B8 000009050 QODGETFB OODGEBND  Kavccccvccccesscevserceseveerheae Vo® 
06 3860 OO006E800 OO06ETI9O 900900048 990904F20 O006F 430 O006E77T8 DNOQDDNON DOOGETBO FeeVoeeXevevrvcvevseslineeXeevvceeXe® 
063880 OOO6ETF8 6F063822 00063840 954595FF 05CO01766 O7004110 JOECDOOC O5A0D 204 Fe eXBeveceee evecevsecssesseveenke® 
063 8A0 AOLOAOLS 58000004 SBECDOOC OF7FEC2D3 CLBOSD02E3 CBCS5D9ICS GJOECDOOC U5CTOO0TO00  Fevecevvecseve e BLANKTHERE «co ccee eo ® 
0638C0 41FOCO2E SOFDO008 5O0DFO0904 479000000 41D0CO2Z2E SBFOCOZA OSEFLTIT SBDDQ0004 FF Oecaerevescescccsvncsecrleseccecesse® 
063 8E0 QRECDOGCC O7FEQ0CO 00063950 90900000 09063840 00063978 GFOG38DA 00063950 Feaceeccccveesersennee seseessesese® 
063910 00909050 OOOQ6E7FB O006E800 D006E800 QOO006ET7TO 00000048 ODODOD4SF2Z0 DODGE4S3SO Fee ee eXB ee VowwVoweXeccceccveesitiak® 
063970 OO06F TTB 09900009 OOOGETBO OODbETFEB GS6FO638BE G2009561L ESC BCIE? 4QVDIDGE4S Fe eXevenweeXeveXbeeseseeet HIS ROU* 
063940 FE3C9N5C5 C4D6C5E2 40D5D6E3 C8CIDSCT 9OECDOOC O5C058F0 CO6ASOFD OO0850DF *TINEDOES NOTHING. cove ee Do vcvecee® 
063960 OO00418DF 17885800 O00498FC NQ0C0000 00000000 OT7FEDNODD OOGONCDD ACOB3ZBEC Kev ccccecenerenvsevccvsesesesvesvee® 
063980 00000000 90090000 90000000 90009900 00000000 00000000 O0000000 BOODDDD0D Keven sccscvversevevsensesesvevsesesse® 
0639A0 0000000G 09900090 90000000 09009000 00000000 OCO0000000 DODOD0DD0D DODOGIOO Keecveeverescvsevvescscevsvsesessesee® 
06390 00063978 40404040 IOECDONC O5C004F0 07004110 COLOO5SLL OFO63A6C TFFFOAOQE *.... cece ceeVeescccvecsesessek® 
063F 80 00000000 00000000 00000000 90904000 94000251 COT9G00NN DOVOBOCOD DODADDDNDN KFeeeenveveseces exsovsvseecevsescee® 


f6L 


RELPA.O1 SECTION FQUR 


LOC OBJECT CODE ADDR1 ADDR2 = STMT 


2 
3 
4 


CON O&O 


QUESTICNS 

SOURCE STATEMENT FOLFEB6S 
* PIII SSIS TT 
* / SECTICN 4 / 
* VIII ISAT AAA 
* AEF EEEEEEEEEEEEEEEE FEET EE EE EEF ete tate 
* + SUMMARY GF SECTION LINKING CONVENTIONS + 
x EEEEEEAEAEFEEE AA AEF HEFEFAEFAEE PH AFA 4¢44 444444 
XESS$SSSHSEFESSSSSSESHESHES QUESTION 6.41 SH$S$H$HS$HSHESHEHSS$SHHSSSHHSSHSHHESHS SS 
* WHY ISN'T THERE A —--STM-—- INSTRUCTION AT THE BEGINNING OF $ 
* THE CSECT LABELEC "ASUBL!? $ 
XSSESSSSSESESESESSFESSSHFSFEHSFSESFSEHFESEHFEHSHSHSHSSHSESHESSSESSHSHHSHSHHSHEHSHHHHE SSS SS 
* $ 
* $ 
KFEESSSSSSPSESFSSSFSHEFSSESEFE LESS SHHSFEHHSFHSSHSSHHSSHSHESSHSHSSHSSH$HSSHSSHHSH$HFEHSHSHSHS 


KESHSSSESSSESESESHSSSHSHSS QUESTION 6.6.42 S$EH$H$SHHSSHSHSH$SHHSHSH$SSHSHS SSS SSHSS 
* STATE UNDER WHAT CONDITIGNS THE PROGRAMMER SHOULD HAVE MADE $ 
* PROVISIONS FCR THE SAVING OF REGISTERS? $ 
KSSHSS$SSHEFSFSHLHESHSESSEFSHESHEFLESHSHFSSHSHSHEHSHFSHELHSHFHELSSESFSSHESHSESSSHHSHSSHEFSHFESSSSSESHSHESS 
* $ 
* $ 


KSSSSSHSHSFES EI EFHSSHHSEHSHSSHSHSEHSHEFSEHSEHSESHSHSSHSHSESHHSSHSHSHSSHSHSHSHHHSHESSHSHHSHHSHSS 


*$S$S$S$SHESHSSSSSHSESS$HESHESSS QUESTION 6.43 FHS$H$HHEHSHSSHSSHSSHESHSHSHSSSSESHSS SSS SESSS 
* LIST IN SEQUENCE THE CONTRGL SECTIONS EXECUTED SINCE THE $ 
* LCADER TURNED CCATRGEL OVER TO *PROCAAIL'. $ 
KESHSSESSHESFESESSSHESIFSESFEEFSE SS HSSHSSHSSSHSHSHHFSHSSSSSSHSHSESHSHFEHSSHSSHSHSHHSHSHSHSH$SS 
ss $ 
* $ 


X$SSSSESHSHSHSSHFHELSESHFESSHFESHSHSSSESHSHHEHFHEHSESHESSSESHHSHEHSSSHSHSHHSHSHSHSHSHHHHSHSSHESHESSS 
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Cc01 0100 
0001 02 00 
C0010300 


00010500 
00010600 
00010700 


00010900 
00011000 
00011100 
00011200 
€0c11300 
0C0114C0 
00011500 


cco11700 
c0011800 
€0011900 
CCC12C00 
00012100 
coc1l22C0 
00012300 


0c012500 
ccc12600 
CG012700 
000128C0 
C0012900 
C0013000 
CCC13100 


v6L 


LOC 
000000 


000000 
000002 


909002 
000006 
OOOO00A 


00000C 
900010 
900012 
000018 
N0001C 
000020 
000068 
900068 
000070 
000070 
000072 


000072 


000074 
000000 


RELPA.OL SFCTIGN FOUR 


NBJECT CODE ADDRL ADDR? 


05CO 


00068 
00018 


5800 C066 
58FO CO16 
OSEF 


58FO COLA OOO1C 
OTFF 

999999999999 

00000000 

00900070 


0900000000000000 
00000020 


05CO 


1766 


9000 


STMT 


PROGRAM GONE 
SOURCE STATEMENT FOLFEB69 
PROGAAL START O PROGAAL 
EXTRN PROGB 
BALR 12,0 ESTABLISH A BASE REG 
USING ¥*¢912 
* NORMALLY YOU WOULD FIND INSTRUCTIONS IN THIS AREA. THE INSTRUCTIONS 
* WOULD ACCOMPLISH A FUNCTION. SINCE WE ARE ONLY INTERESTED IN LEARN- 
* ING HOW PROGRAMS LINK TOGETHER, [EF HAVE ELEMINATED ANY EXTRA IN- 
* STRUCTIONS. THE NEXT 3 STATEMENTS ARE USED FOR LINKING. 
L 13,=AUSVA) 
L 15,EXT1 
BALR 14,15 HERE'S THE EXIT 
THE FOLLOWING TWO INSTRUCTIONS ARE USED TO BRANCH US TO THE SECUND 
* CONTROL SECTION IN THIS PROGRAM, 
L 15,SCEXT 
BR 15 
DC 3x*'9999° JUST USING THIS TO MAKE FINDING THE 
EXT1 DC A(PROGB) ADDRESS OF FPROGB' EASTER 
SCEXT DC A(ASUB1) 
SVA DC 18F*0* THIS TS THE SAVE AREA FOR THIS CSECT 
LTORG 
=A(SVA) 
ASUBL CSECT 
BALR 12,0 ESTABLISH A BASt REGISTER FOR THIS CSECT 
USING ¥*912 
* HERE AGAIN YOU NORMALLY FIND ENSTRUCTIONS FOR SOME FUNCTION. IVE 


¥* 


AGAIN ELEMENATED THUSE INSTRUCTIONS UNNECESSARY. HOWEVER I LEFT 
THE FOLLOWING INSTRUCTION HERE JUST FOR AN EXAMPLE. 


XR 646 JUST CLEARING A REGISTER 
DC H*00* FORCE A PROGRAM CHECK 
END PROGAAL 
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00000100 
00012600 
00012700 
00012800 
00012900 
00013000 
00013100 
00013200 
00013300 
00013400 
00013500 
90013600 
00013700 
00013890 
00013900 
00014000 
00014100 
00014200 
00014300 
00014400 


00014500 
00014600 
90014700 
00014800 
00014900 
00015000 
00015100 


00006600 
00015200 


S6L 


SYMBOL LEN VALUE 
ASUBI 00001 000070 
FXT1 00004 000018 


PROGAAL 00001 000000 
PROGB 00001 000000 
SCEXT 00004 OO0001C 
SVA 00004 000020 


NO STATEMENTS FLAGGED 
84 PRINTED LINES 


DEFN REFERENCES 
0055 0051 

0050 0043 

0034 0064 

0035 0050 

0051 0047 

0052 0042 0054 


IN THIS ASSEMBLY 


CROSS-REFERENCE 


PAGE l 
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961 


RELPA.OL SECTION FOUR PROGRAM TWO PAGE 1 
Loc OBJECT CODE ADNRL ANOR2 STMT SOURCE STATEMENT FOLFEB69 8/20/70 
000000 2 EXMPL2 START O EXMPL ? 00000100 
3 EXTRN PROGC 00005100 
000000 9OEC DONC 0000C 4 ST™ 14,12,12(13) THIS IS A DUMMY ROUTINE USED FOR 00005200 
9000004 O05A0 5 BALR 10,0 ILLUSTRATION PURPUSES ONLY. PLEASE 00005300 
900006 6 USING *,10 IGNORE THE INSTRUCTIONS IN THIS CUNTROL 00005400 
000006 1204 AOLO AOD1L5 90016 00018 7 MVC HERE ,THFRE SECTION. THANKS 00005500 
OOOOO0C SBND 0004 00004 8 L 13,4{(13) 00005600 
900010 98FC DOOC 0000C 9 LM 14,12,12(13) 00005790 
000014 OTFE 10 BR 14 00005800 
000016 C203C1D5D2 Ll HERE NC C'SLANK® 00005900 
OOOOLB E3C8C509C5 12 THERE DC CP'THERE* 00006000 
000020 13 LTORG 00006100 
0000290 14 PROGB CSECT 00006200 
000020 90EC DOOC 0000C 15 STM 14,12,12(13) SAVE CALLERS REGISTERS 00006300 
000024 05C0 16 BALR 12,0 00006400 
000026 17 USING *,12 00006500 
000026 97009 13 CNOP 044 FILLER ONLY 
20 * THESE NEXT THREE INSTRUCTIUNS ARE PREPARING FOR FUTURE LINKING 00006800 
Zi. = AND ALSO PREPARING FOR THE RETURN WHEN Wt DECIDE TO RETURN. 00006900 
000028 41FO CO2E 00054 22 LA 15ySAVBB ADDRESS OF THIS SAVE AREA 00007000 
90002C SOFD 0008 00008 23 ST 15,813) 00007100 
000030 50DF 0004 00004 24 ST 1354(15) 00007200 
900034 4700 0000 00000 25 BC 0,010) FILLER ONLY 
27 * AS [| SAIN BEFORE, NORMALLY THERE WOULD BE 00007400 
28 * INSTRUCTIONS HERE FOR ACCOMPLISHING SOMETHING 00007500 
a0. * NECESSARY TO LINK [0 THE THIRD PROGRAM 00007800 
000038 4100 CO2E 00054 32 LA 13ySAVBB 
00003C S8FO CO2A 00050 33 L 159BAZ 
000040 O5SFF 34 BALR 14,15 
9000042 1777 35 KR T,7 EXTRA INSTRUCTION USED FUR EXAMPLE PURPOSES ONLY 00008300 
000044 36 GOBACK EQU - 00008400 
000044 58DD 0004 00004 37 L 1354013) 00008500 
000048 9REC DOOC OO000C 38 LM 14,12,12(13) 00008600 
00004C O7FE 39 BR 14 Q0008700 
OO0004E 0000 
900050 00900000 40 BAZ oC A(PROGC) 00008800 
000054 90000000000000000 41 SAVBB DC 18F*O° 00908900 
OOCOAD 4? LTORG 00009000 
43 END 00009100 


L6L 


SYMBOL 


BAZ 
FXMPL 2 
GOBACK 
HERE 
PRNGB 
PROGC 
SAVBB 
THERF 


LEN 


00004 
00001 
00001 
00005 
00001 
00001 
00004 
00005 


VALUE 


00600050 
000000 
000044 
000016 
000020 
000000 
00C054 
OOCOLB 


NO STATEMENTS FLAGGED 
62 PRINTED LINES 


DEFN 


0040 
0602 
0036 
QOO11 
0014 
0003 
0041 
0012 


CROSS-REFERFNCE 


REFFRENCES 


0033 


O007 


0040 
0022 
0007 


0032 


IN THIS ASSEMBLY 
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RELPA.OL SECTION FOUR PROGRAM THREE PAGE ot 


LOC OBJECT CODE ADDRL ADDR2 STMT SOURCE STATEMENT FOLFEB69 8/20/70 
000000 2 FXAMPL3 START O 00000100 
| 3 ENTRY PROGC 00005300 
000000 E3ICBCIE2Z40D9D6E4 4 DC C*THIS ROUTINE! THESE TWO DC®S SERVE NO USEFUL 00005400 
OOO000C C4D6C5E240D5D6E 3 5 DC C*NOES NOTHING® PURPOSE. 00005500 
000018 9OEC DOOC Oo00C 6 PROGC ST™ 14,12,12(13) HERE IS THE START OF THE GOOD CODE 00005600 
00001C O05C0 Hf BALR 12,0 00005700 
OOOOLE 8 USING *,12 00005800 
OOOOLE S8FO CO6A 00088 9 L L5,9=A(SAVCC) 00005900 
000022 SOFND 0008 00008 10 ST 15,8{13) 00006000 | 
000026 SODF 0004 00004 Ll ST 1394015) 00006100 
00002A 18DF 12 LR 1315 00006200 
13 * HERE*S WHERE THE INSTRUCTIONS WOULD GO IF THIS PROGRAM WERE IG 00006300 
14 * ACCOMPLISH ANYTHING OTHER THAN HELPING YOU LEARN LINKING. 00006400 
00002C 1788 16 XR 88 DUMMY INSTRUCTION FOR FILL IN GNLY 00006600 
OOCO2ZE 17 GOBACK EQU * 00006700 
00002E 0700 18 CNOP O04 FILLER ONLY 
000030 58ND 0004 00004 19 L 13,4(13) | 00006800 
000034 98EC DOOC 0000C 20 LM 14¢12,12(13) 00006900 
000038 O7FE 21 BR 14 00007000 
00003A 0000 
00003C 9000000000000000 22 SAVCC DC L8b to 90007100 


ee 000088 23 LTORG ° 00007200 
© 000088 0000003C 24 =A(SAVCC) : 


661 


F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTsMAP,NCAL »LET 


VARTABLE OPTIONS USED —- SIEZE=(45056,6144) 
ENTRY UTILITY 


TEWOOOO 


CONTROL SECTION 


NAME ORIGIN 
PROGAAL 00 
ASUB1 70 
EXMPL2 78 
PROGB 98 
EXAMPL 3 118 
UTILITY 1A8 


ENTRY ADDRESS 
TOTAL LENGTH 


*#*¥**G0 DOES 


LENGTH 


HC 

6 
20 
80 
BC 


5A0 


LA8 
748 


ENTRY 


NAME 


PROGC 


PRINT 


DEFAULT OPTION(S) 


MUDULE MAP 


LOCATION NAME LOCATION NAME 
130 
20A PCHKRETN 466 


NOT EXIST BUT HAS BEEN ADDED TO DATA SET 


USED 


LOCATION 


NAME 


LOCATION 


002 


FeP. REGS.» 99.000000 90900009 09.000009 9000900 00.000000 09900090 00.009000 90000000 

RFGS 0-7 00000050 OQODGETFR OD06F800 9D06F 800 OOO6ETTO 00009048 9000000090 0006F430 

REGS 8-15 OOO6E77B JONN0NQ0N ODONGETBO OODOKE TFB 4F963892 00063840 6FC6h382C 00063890 

909000 00000000 O0900019C FOFOFICZ 50971090 00063829 OO002A18 FFO5SOQ8D FGOOGE3B2 Kesoeceve sD ll acerccecvcvecescesee® 
000020 00049000A 7000240C FFI50001 4F063896 ODOD0FFOOD QOQ000000 FFO04G0233 BOQDDLIDG Fecccecsvnvccccvsesresnsvsescsecec vil* 
000049 00008500 OCOOVDSFI 90000146C9 006902129 QOOOO46LE 00074248 OCO0040000 DOD0O2ZCO Kee ceccolecvsevrveercccseesecvecevses® 
000960 90004000C 00000366 00040009 0090930A 0900090090 OQODOCAG6B 00040000 QOD002Z26H 9 Keevereesevveesercecevecsesscsevee® 
953829 05C0580D0 CO06658FO COLS05SEF S8FOCOLA Y7FFI999D 99999999 100638BB 00063890 FeeccceeDesaeeMececcesvesvsecssevecee® 
063840 90009000 000006009 G00638EC 6F06382C 000638B8 00000050 OODGETFB OODGE 800 FeececvernvecneseevrcsvecceverrxteeVe® 
0463860 O006E800 O006E 770 00000048 00004F 20 Q0006E430 GOO6ETTB DOQNNN0NN OOOGETBO FeeVooeXevevvvecseelisesXesanvceeXe® 
063389 QOOO6ETF8 6F063822 0006384) 954595FF O5COL766 OCOOO4LLO GOECDOOC O5AOD 204 Fe eXBboveeees sesvvececessvescseke® 
063BA90 AOLOAOL5 58DDG0046 AB8ECDOOC OTFET2D3 CLD5D2E3 C8C5N9ITS IJOECDNOOC O5CTOOTOG Keecwcevcevsevee BLANKTHERE 0c oveeee*® 
0638C0 41FOCO2E 50FD00908 50DFI004 47000009 41DOCC2ZE S8BFOCO2ZA ODSEFLITTT SB8NDO004 FeDeecceeveeccceseccereQeesessesee® 
0638F0 98ECDOOC O7FEO09D0 00063950 09090000 00063840 00063974 SFOE38DA 00063950 Feecccsesevececvesee essvesessese® 
943999 00000050 OO05SE7F8 OO06E 800 0006E800 ON06E770 00000048 DDD04F2Z20 OODGES30 FewveaeXBe eVow es Von eXevnvvcvvese eet 
063920 Q9006E778 00900000 O906E7BO OOOGETF8 5FO638RE 92009561 EXCBCIE? 40DIDGES Fa ceXeeseeweXeeeXSeesesseetHIS RIUF 
063940 E3C9D5C5 C4D6C5E2 40D5D6F3 CS8CIDS5SCT JOECNDOOC O5C0958FO COGA5OFD OOO8S5O0DF *TINEDDES NOTHING. cece eeDeccvecee® 
963960 O000418DF 178807090 589D0004 IBECNOOC O7TFEQO0O DODODNDON DVDGZBEC DODODDNO Kevevccesevevsreveveveeseresssseek 
063980 00000090 00000009 00000000 90009000 900000900 00009000 ODO00000N DODDODDND Feeesecesevesasesesccessesesesesnses® 
0639A90 00000000 00000900 00000000 90090000 90000000 O00CD000 DD0D0000G 00250000 Feevenecceesesevnevsersecsesevesese® 
0639C0 00063974 40404040 S9ODECDOOC O5C904F0 O70041L10 COLOOSLL OFO63A6C TFFFOADE eevee ercceseVoesesveseevsccseXk 
963F80 900000000 00000990 00090000 90904000 94000250 90790000 JOD0B000 ODOADDNND Fecvcesvvvceses sosecsesesscesssee® 


LOZ 


RRRRRRRRRRR 


RRRRRRRRRRRR 
RR RR 
RR RR 
RR RR 
RRRRRRRRRRRR 
RRRRRRRRRRR 
RR RR 

RR RR 

RR RR 
RR RR 
RR RR 


FEEEBEEEEEEEE 
EEEEEEEEEEEE 


EEEEEEEE 
EEEEEEEE 

EE 

EE 

EE 
PEEEERCEEEEE 
EEEEEESEEEEE 


LLLLLLLLLLLL 
LLLLLLLLLLLL 


9999999999 
999999999999 
99 99 
99 99 
99 99 
999999999999 
999999999999 

99 

99 
99 99 
999999999999 
9999999999 


TYTTTTITITITT 
TTTTTTTTITTT 


AAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA. 
AA AA 
AAAAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AA AA 
AA AA 


1111111111 
LILLI111111 


RRR RE EK KKK HRI RRR RH HK HH HH RR KH I HR RE I RR I HK HE Me HR He HH RE I KK IK KR KK 


Z02 


LOC 
001000 


001000 
001002 
001002 
001004 
001008 
OO1LOOC 
001010 
001012 
001018 
OO1LOLA 
00101C 
001064 
001070 
001000 
001078 
00107C 


OBJECT CODE 


05B0 


1777 
4A7T0 BOTA 
41D0 BO1A 
58FO BO76 
O5EF 


D203 BO62 BO6E 01064 


0000 
0000 
0000000000000000 


D605C540 


00000000 
0001 


ADDR 1 ADDR2 


0107C 
0101C 
01078 


01070 


SOURCE STATEMENT 


PROG1 


SAVE1 
NUMSEQ 
FIGONE 


START X*1000! 
ENTRY NUMSEQ 


11,0 

*, 11 

TyT 

T,=H'L! 

13,SAVE1 
15,=V(PROG2) 
14,15 
NUMSEQ(4),FIGONE 
HtO* 


18FtO! 

3F 

C'ONE * 
PROGI 
=V(PROG2) 
=H} * 


PROGL 


FOLFEB69 


REL BUG1 


PAGE 1 


3/18/7TC 


PAGE 1 
LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOIFEB69 3/18/70 
001000 1 PROG2 START X*10008 PROG2 REL BUG1 : 
2 EXTRN NUMSEQ, PROG3 : 
001000 9O0EC DOOC O0O000C 3 STM 14,12,12(13) F 
001004 05B0 4 BALR 11,0 
001006 5 LSING *,11 
001006 41FO B032 01038 6 LA 15ySAVE2 
COLOOA S5SOFD 0008 00008 ¢ ST 15,8(13) 
OOLOOE SODF 0004 00004 8 ST 1354015) 
001012 18DF 9 LR 13,15 
001014 1788 10 XR 8,8 
001016 4A80 BO8A 01090 11 AH 8,=H'2! 
00101A 5830 BOTA 01080 12 L 3, ADDSEQ 
OOLOLE 5840 BOVE 01084 13 L 4,FIGTWO 
001022 5043 0004 - 00004 14 ST 47403) 
001026 58FO BO82 01088 15 L 15,NEXT 
00102A OSFE 1€ BALR 15314 
00102C 58DD 0004 00004 17 L 13,4(13) 
001030 98EC DOOC 0000C 18 LM 14,12,12(13) 
001034 O7FE 1S BR 14 
001036 OGOO0 
001038 0000000000000000 20 SAVE2 DC 18FfoO? 
001080 00000000 21 ADDSEQ DC A(NUMS EQ) 
001084 E&3E6D640 22 FIGTWO DC C*Two ° 
001088 00000000 23 NEXT DC A( PROG3) 
24 END | 


S 001090 0002 25 =Ht2e 


voz 


PAGE 1 


LCC OBJECT CODE ADDR1L ADDR2 = STMT SGURCE STATEMENT FOLFEB69 3/1 8/7C 

001000 1 PROG3 START X*1000! | PROG3 REL BUG1 

2 EXTRN NUMSEQ 
001000 9O0EC DOOC OO000C — 3 STM 14,12,12(13) 
001004 05C0 4 BALR 12,0 
001006 5 USING *,12 
001006 41FO CO2A 01030 E LA 15,SAVE3 
COLOOA 5OFD 0008 00008 q ST 15,8(13) 
OOLOOE 5ODF 0004 00004 8 ST 13,4(15) 
001012 18DF S LR 13,15 
001014 1799 10 XR 939 
001016 4A90 CO7A 01080 11 AH 9,=H' 3! 
OOLOLA 5850 COT2 01078 12 L 5+SEQADD 
OOLOLE 5860 COT6 o107c 13 L 6,FIGFOR 
001022 5065 0000 00000 14 ST 6,05) 
001026 58DD 0004 00004 15 L 13,4(13) 
00102A 98EC DOOC 0000C 1é LM 14,12,12(13) 
OOLO2ZE O7FE 17 BR 14 
001030 0000000000000000 18 SAVE3 DC 18F*oO! 
001078 00000008 19 SE QADD DC A(NUMSEQ+8 ) 
00107C CéD6E4D9 20 FIGFOR DC C* FOURS 

21 END 
001080 0003 22 =H'3' 


g0z 


F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,MAP,NCAL,LET 


VARTABLE OPTIONS USED 
TEWO000 ENTRY UTILITY 


CONTROL SECTION 


NAME ORIGIN LENGTH 


PROGL 00 7E 
PROG2 80 92 
PROG3 118 82 
UTILITY 1A0 5A0 
ENTRY ADDRESS 1A0 
TOTAL LENGTH 740 
# KK GO DOES NOT EXIST BUT 


- SIZE=(45056,6144) 


MCDULE MAP 
ENTRY 
NAME LCCATION NAME LOCATION NAME 
NUMSE Q 64 
PRINT 202 PCHKRETN 45E 


HAS BEEN ADDED TC DATA SET 


DEFAULT OPTION(S) USED 


LGCATION 


NAME 


LOCATION 


902 


FeP. REGS. 00.00000C O0CCO0N0C CO.00CCOO0 00000000 00 .000000 00000000 00.-000000 00000000 

REGS 0-7 00000050 OOO6E7F8 OO06E800 00063884 E3E6D640 00000048 00004F20 00000001 

REGS 8-15 00000002 00000000 OO06E7BO 6F0638A6 60063A22 00063808 6F063832 6F0628CC 

000000 00000000 0000019C FOFOFICS 50071D90 00063820 00002A18 01040080 B8003AFFE 3 *ee ewer ee DDL Le ccc rccrcccccccccccce® 
000020 O004000A 7000240C FF150001 6F06383A OOOOFFOO 00000000 FE040231 80001LID6 cece ccc cece ccccccccccccessecel(* 
000040 3004CA08 OCO000000 40001670 00002120 Z2Z9AZTECO 00074200 00040000 DODDDZCO Ke cccceee cece eccccccccsccvcccce eX 
000060 00040000 00000366 O00C4C000 0000030A O0000000 ODDOCAGB 0NN040000 DDDDD2ZZE Kee cenncecceee ven cccccceccccces oX 
063820 O5BO1LT77 4A70BOTA 41D0B01A 5&FOBO076 O5EFD203 BO62Z2BOGE DOQDD0DNN DOQODDDID Kec cwcews cece eDe cc eKecvcccccvcce o*® 
063840 00000000 000638D8 6F 063832 0C0638A0 00000050 OOO6ETF8 DOOGEBOO DODGEBND Fee c cee eQeeeveecccccceeXSecVoo Vox 
063860 QOO0O6E770 00000048 00004F20 OCCOO0OOL OOO6ET7TB8 DODDD00N DOOGETBO GFOG63B22 Ke aXecercccccccceseXeccsccecXevec eX 
063880 60063A22 410000B0 E3E6D640 OAOAD7 0B D6D5C540 58909536 000638A0 OOOIO5SFF *,eeeeeee TWO 2 ePe.ONE wocccccccce o% 
0638A0 — 9OECDOOC O5B041FO0 BO3250FD O00850DF O000418DF 17884A80 BO8A5830 BOTAS5SB40 Kee ceeee Doce erccccccrccccccccccce * 
0638C0 BO7TE5043 000458F0O BO8205FE 58DD0004 9BECDOOC OFFEOQ00O DODDD0NN O0063B3C Fe ce cece Deve cece ccesccccccccccecs eX 
0638E0 00000000 00000000 00000000 00000000 00000000 O0000000N DODDDNNN DODDDONNDN Ke cceccccvcevecescccccccsccscccse c® 
063900 00000000 00000000 00000000 00000000 O0000000 00000000 O0D00000DN DODDDDND Keer ececccccccccccccccccccscccee ek 
063920 00063884 E3ZE6D64C 00063938 0€1C0610 000244B0 951441B0 9OECDOOC O5CO41LFO 9 *. 2. TWO cocecccccr ccc ccccc ccc ee IX 
063940 COZ2A50FD OO0850DF O00418DF 17994A90 CO7TA5850 CO7T25860 CO765065 DODOD58DD Kee ccc vee ccrcccvcccccsccccsecceX 
063960 000498EC DOOCOTFE 00000000 00000000 00000000 00000000 OODVDNNN DODDODDND Feccewccccccccccccccccccccccscce eX 
063980 00000000 0000000C OC000000 00000000 COOKOOODN OODDDO0NN DODDDNNN OODDDDNN Fececececccssccccccvcccccccsvccce oX 
0639A0 00000000 00000000 00000000 O0C000000 0006388C C6D6E4D9 DOOBFFOO 40404040 Kec ccccccevececcccceelOURe cee * 
0639C0 SOECDOOC O5C004FO 07004110 CC1O00511 OF063A64 TFFFOAODE 58B00010 GDLLOBOTH Fe cccw ee De cece cccccccrccccccccsseX 
063F40 00040000 0000030A 00000000 OOO00CA68 00040000 00000226 000639C0 ODO0G3F40 Fee cnc n cer vccerevccccccrcccces * 
063F60 00000000 O000A078 01460C4D 00000001 00000000 00000000 ODODDDD0N DODDDDND Keeecccceccccccvrcccccccccccccccc cx 


Me ee ah oe ee a He eR he a ee A A He a ie RE Re a a Re ae oe Re i a he i a ee ee he eRe aK Re he oh 2 a he He he oe a i 2 che he he 2 at 2 aie a 2 eo ok a KK KK 


L02 


RRRRRRRRRRR 
RRRRRRRRRRRR 
RR RR 
RR RR 
RR RR 
RRRRRRRRRRRR 
RRRRRRRRRRR 
RR RR 

RR RR 

RR RR 
RR RR 
RR RR 


EEEEEEEEGEEE 
EEEEEEEEFERE 


EEEEEEEE 
EEEEEEEE 


EEEEEEEEEEEE 
EEGEEEEEEEEE 


LLLLLLLLLELLL 
LLLELLUELLLLL 


9999999999 
999999999999 


999999999999 
999999999999 


99 | 99 
999999999999 
9999999999 


TTTTITTITITTT 
TTTTITTITTITTT 


AAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AAAAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AA AA 
AA AA 


2222222222 
222222222222 
22 22 


22 
222222222222 
222222222222 


* MA RM RR RK RRR RK KR KKK RK KK RK RK KH HK He he ae he he oe Re oe he he ae a a 2 a a a KK KK KEK KKK KK 


802 


LOC 


001000 


001000 
001002 
001002 
001006 
OO1O0A 
001010 
001016 
00101C 
001022 
001028 
00102E 
001034 
001034 
00103A 
001040 
001046 
00104C 
001052 
001058 
OO105E 
001064 
001068 
OOLO6A 
00106C 
OO1LO6E 
OO106F 
001073 
001078 
001080 
001088 
001090 
001068 
00109C 
Q010A0 
OO1LOA4S 
0010A8 
OOLOAC 
OO1LOAE 
OO10B2 
OO010B4 
0010B8 
OO10BC 
0010C0 
001108 
001108 
OOLIOE 
001114 
OOLLIA 
OO1L1LIA 
001120 
001126 
001128 


OBJECT CODE 


05A0 


4TFO A008 
40404040 
F871 AOQ76 
FC71 AOQT6 
D203 AOSE 
F871 AQT6 
FCO?71 AOQ?T6 
FD70 AOT6 
D207 AO8E 


F876 A086 
D207 A076 
FC71 AO76 
FD71 AQ76 
F875 AOTE 
D203 AO9A 
D203 A096 
FA33 A096 
47FO AOA2 


0100000C 


0000000000 


ADDR 1 


01078 
01078 
C1LOAO 
01078 
01078 
01078 
C1090 


01088 
01078 
01078 
01078 
01080 
0109C 
01098 
01098 


0000000000000000 
0000000000000000 
0000C00000000000 
0000000000000000 


00000000 
00000000 
00000000 
58D0 AOB6 
58FO AOB2 
OSEF 

4TFO A106 
0000 
00000000 
000010C0 
00000000 


0000000000000000 


D203 A132 
FCF3 A126 
FBFB A126 


D20B Al15E 
DEOB AIL5E 
0000 


A096 
A06D 
A136 


A142 
A131 


01134 
01128 
01128 


01160 
01160 


0000000000000000 


ADDR2 


O100A 


01068 
01068 
0107C 
01068 
0106C 
0106E 
01078 


01078 
01088 
O106A 
0106C 
01078 
01084 
0109C 
010A0 
O1L0A4 


01088 
01084 


01108 


01098 
0 106F 
01138 


01144 
01133 


STMT 


SOURCE STATEMENT 


BUGGSY 


BEGIN 


TRI 


LNGH 
HITE 
TEN 

HALF 
ZRO5 


WRKA 
WRKB 
BHCLD 


HOLDBAS 


TOTAR 
ARTRI 
SQARA 
EXTl 


NE XT 
OUT 


REG SAV 


SUMMARY 


PRNT 


FINTOT 


START X*1000! 
ENTRY HOLCBAS,ARACIR 
EXTRN BUGCIR 


BALR 10,0 

LSING ¥*,10 

B BEGIN 

DC Cc ; 

ZAP WRKA(8),ULNGH 
MP WRKA(8),ULNGH 


MVC SQARA,WRKA+4 
ZAP WRKA(8),ULNGH 


MP WRKA(8),T EN 
DP WRKA(8) sHALF 
MVC HOLCBAS,;WRKA 
EQU * 


ZAP BHOLD,WRKA(7) 
MVC WRK A, BHOLC 

MP WRKA(8),HITE 
DF WRK A(8),TEN 

ZAP WRKB(8) sWRKA(6) 
MVC ARTRI,»WRKB+4 
MVC TCTAR,ARTRI 


PROGL 


AP TOTAR;SQARA 

B EXT 1 GO ARCUND CONSTANTS 
DC Pago? 

DC P* 14" 

DC PTO" 

DC Piz 

DC P*100000! 

DC D'QO* 

DC D'O* 

DC Deo: 

DC D*0* 

DC ace Ody 

DC FrO* 

DC a 

L 13, 0UT 

L 15,NEXT 

BALR 14,15 

B SUMMARY 

DC A( BUGCIR) 

DC A(REGSAV) 

DC 9Dt0* 

EQU * 

MVC FINTOT+12(4),TOTAR 
MP FINTOT(16),ZRO5 

SP FINTOT(1L6),ARACTIR(12) 
EQU * 

MVC WRKE(12),PTRN 

ED WRKE(12),FINTCT+11 

DC H*O00! GET A DUMP 
DC 2D'O! 


FOLFEB6S 


REL BUG2 


PAGE 1 


3/18/70 


C€0000100 
ccd002 00 
000003 00 
00000400 
cc000500 
00000600 
00000700 
00000800 
c0000900 
00001000 
00001100 
00001200 
C0001300 
00001400 
c0001500 
C€0001600 
00001700 
C0001800 


- 00001900 


00002000 
000021 00 
00002200 
00002300 
00002400 
00002500 
00002600 
00002700 
Cocc2800 
00002900 


00003000 
00003100 
000032 00 
00003300 
00003400 
C0003500 
C0003600 
C0003700 
00003 800 
00003900 
CC004000 


000041 00 
000042 00 


000043 00 
00004400 
00004500 
O00CC4600 
00004700 
00004800 
00004900 
C0005000 
000051 00 
00005200 


PAGE 2 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEB69 3/18/70 
001138 0000000000000000 53 ARACZR DC 3F*0% 00005300 
001144 40206B 2020204820 54 PTRN DC X*40206B2020204B2020202020! 00005400 
001150 40404040 , Be. DC 4c" § 00005500 
001154 DIC5E2E4D3E340CS 56 DC C*RESULT IS ! 00005600 
OOLI5E Q000 
001160 0000000000000000 57 WRKE DC 3FfO8 00005700 
001000 ae END BUGGSY 


ccc05800 


OLZ 


LOC 


001000 


001000 
001004 
001004 
001006 
OO1OOA 
OO1OOE 
001012 
001014 
001018 
00101C 
001020 
001024 
001028 
OO1O2ZE 
001034 
00103A 
001040 
001046 
00104C 
001052 
001056 
00105C 
001060 
001064 
001066 
001068 
00106C 
001070 
001078 
001080 
00108C 
001098 
0010A4 
0010A8 
OO10FO 
OO10F3 


OBJECT CODE 


F876 BO74 BO6C 
FC71 BO?74 BOT] 
F8B?Y BO?7C BOT4 
FCB2 BO?7C BOEC 
FDB1 BO?7C BOEF 
F8B9 BO88 BO?C 
D20B B094 B088 


D20B 8000 B094 


0000 
00000000 
00000000 


ADDR1 


01078 
01078 
01080 
01080 
01080 
0108C 
01098 


00000 


0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000 


00000000 


0000C000000000000 


31416C 
O10C 


ADDR2 


0000C 


O1LOA8 
00008 
00004 


0106C 
00000 
00004 
01070 
01074 
01070 
01075 
01078 
O10F0 
O10F3 
01080 
0108C 
01068 
01098 
00004 
0000C 


SOURCE STATEMENT 


BUGCIR 


ADCARA 
ADBASE 
BHOLD 


START 
EXTRN 


X*1000°8 

HOL CBAS,ARACIR 
144,12,12(13) 
*,11 

11,0 

15,SAVE2 
15,8(13) 
13,4(15) 

15,13 

5,ACBASE 
6,005) 

7,405) 

6, BHOLD 
7,BHOLD+4 

WRK A, BHOLC(7) 
WRKA, BHOLD+4+5(2) 
WRKC(12),WRKA 
WRKC(12),PY 
WRKC(12),T EN 
WRKD(12),WRKC(10) 
CIRAR(12),WRKD 
8, ADCARA 
0(12,8),CIRAR 
13,4(13) 
14,12,12(13) 
14 


ACARACIR) 
A( HOLDBAS) 
prot 
Df'o? 
3F'O8 
3F'O8 
3F4O8 


9D'0! 
P*31416!8 
Peios 


PROG2 


FOLFEB69 


REL BUG3 


GET 1/2 BASE FROM BUGGSY 


PAGE 1 


3/18/70 


00000100 
CCCO002 00 
C0000300 
00000400 
00000500 
C0000600 
000007C0 
0cc00800 
00000900 
00001000 
00001100 
00001200 
00001300 
00001400 
00001500 
00001600 
00001700 
CC001 800 
00001900 
C€0002000 
00002100 
C0002200 
00002400 
00002500 
00002600 
00002700 


C0002800 
00002900 
C0003000 
00003100 
C0003200 
00003300 
00003400 


CCCc03500 
00003600 
0c0037C0 
0C003800 


LL? 


F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,MAP,NCAL,LET 


VARTABLE OPTIONS USED ~- SIZE=(45056, 6144) DEFAULT OGPTION(S) USED 
TEWOOOO ENTRY UTILITY 
MCDULE MAP 
CONTROL SECTION ENTRY 
NAME ORIGIN LENGTH NAME LCCATION NAME LOCATION NAME LOCATION 
BUGGSY 00 16C 
HOLDBAS 90 ARACIR 138 
BUGCIR 170 F5 
UTILITY 268 5A0 
PRINT 2CA PCHKRETN 526 
ENTRY ADDRESS 268 
TOTAL LENGTH 808 


*xxx CO DOES NOT EXIST BUT HAS BEEN ADDED TCO DATA SET 


NAME 


LOCATION 


aA 


FeP. REGS. 00.00000C SO00CO0000 CO.00C000 00000000 00 .000000 00000000 00.000000 00000000 

REGS O-7 00000050 OOO6ETFS OOOBE80C OODGE 800 NO06ETTO 00000048 00004F20 0006E430 

REGS 8-15 OOO6ETT8 ONQO000N 6F 063822 6F 063996 60063 A22 000638E0 6FO638CE O0063A3A 

900000 90000000 OOO00019SC FOFOFICS 5C071090 00063820 O09D02Z2AL8 01040080 8003AFFE ccc ce ee ce DOLL ec cee cere ccrccccccccee® 
0000 20 Q0004000A 7000240C FF150006 AF0639A2 OOOOFFOD 00000000 FFO4ZO1L32 BO0DLIDG Fence cccenccecceccesccveccsescel(* 
000040 000085D0 OCOOOO0FI 00001670 00002120 ZET69DBCO 00074200 00049000 DODDDZECO Fs ccceeelevececsccvcseseccsccesce er 
090060 00040000 00000366 0004C000 C000030A COO09900 OQDDOTAEB 0N040000 DODD02Z26 Kee eccccerccccessccccecccecssecscseceo® 
063820 O5SA047FO A0084040 4040F 871 AOQT6A066 FCTLANT6 ADN66N203 ADOGEAOQTA F87LAOTE6 *...0..% Bocce cesceeekKeceeeSeee® 
063840 AOG6FC71 AOT6AN6A FDTOANTE ACE6CD207 ACBEAO7TE F8T6A086 ADTEDZOT ADTEADB6 Ke ceeeccccerceeKeccveGheeseeKevve eX 
06 38 60 FC7TIAO7T6 AOSBFDT1 AOTEAQGBA F ET5A07E A07T6D203 AODAADB2 D203A096 AODAFAZ3 FecccccceeeeeGees seks veceKeccseso® 
063880 AOS6AN9E 47FOA0A2 O25C014C O10C2C01 OOODOCOO AGOAOOCOD OODONONN LISCOOOC Feee ee One ecccvcvccvecscccevssccceX 
06328A0 00000000 0000175C 00000000 ¢C4900125C OCOCCOOD OOL2Z5TCOC DODOBODOC OOODOL TSC Kececeseccecevcsccscescesccsesccee® 
0638C0 0000625C 5S8DO0A0B6 S8FOAOB2 OS5SEF4&7FO A1069000 00063990 O0OE3BEO DOQDDD0ND Face cere ec eDe ce ee Ds cece cecvcceces eX 
0638E0 90000G00 00000000 00063A3A 6F0638CE 00063990 00900050 OQOOGETF8B OODGERND Fee ceccccccvscccscccecseseeXSee Tl eX 
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PAGE 2 
LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEB69 3/18/70 
001138 0000000000000000 53 ARACIR DC 3F"O! Cc0053 00 
001144 40206€B2020204B20 54 PTRN DC X*40206B2020204B2020202020! CC005400 
001150 40404040 55 DC 4cf 8 00005500 
001154 D9C5E2E4D03E340C9 56 DC C*RESULT IS 00005600 
00115E 0000 
001160 0000000000000000 57 WRKE DC 3FfOt | 00005700 
001000. 5& END BUG3 ccco5800 


9LZ 


LOC 
001000 
001000 


001004 
001006 


001006 


OO1O0A 
OO1LOOE 
001012 
001014 
001018 
OO101C 
001020 
001024 
001028 
OO1O02E 
001034 
00103A 
001040 
001046 
00104C 
001052 
001056 
COLO5C 
001060 
001064 
001066 
001068 
O00106C 
001070 
001078 
001080 
00108C 
001098 
OO10A4 
0010A8 
OO10FO 
OO10F3 


OBJECT CODE 


SO0EC DOOC 


41FO BOA2 
50FD 0008 
50DF 0004 


5850 B066 
5865 0000 
5875 0004 
5060 BO6A 
5070 BO6E 
F876 BO?2 


FC71 BO?2 


FeB?7 BOTA 
FCB2 BOTA 
FDB1 BOTA 
F8B9 BO86 
D20B BO92 
5880 B062 
D20B 8000 
5800 0004 
98EC DOOC 


0000 
00000000 
00000000 


BO6A 
BO6F 
BO?2 
BOEA 
BOED 
BOTA 
BC86 


BO92 


ADDR 1 


01078 
01078 
01080 
01080 
01080 
0108C 
01098 


00000 


0000000000000000 
0000000000000000 
0000C00000000000 
0000000000000000 
0000C00000000000 


00000000 


0000000000000000 


21416C 
010C 


ADDR 2 


0000C° 


O10A8 
00008 
00004 


0106C 
00000 
00004 
01070 
01074 
01070 
01075 
01078 
O10FO 
O10F 3 
01C80 
0108C 
01068 
01098 
00004 
0000C 


SOURCE STATEMENT 


BUGCIR 


ADCARA 
ADBASE 
BHOLD 
WRKA 


START X*1000! 
EXTRN HOLCBAS,ARACIR 


14,12,12(13) 
11,0 

*, 11 

15,SAVE2 
15,8(13) 
13,4(15) 

15,13 

5, ACBASE 
6,0(5) 

1,405) 

6, BHOLD 
1,BHOLD+4 

WRK A, BHOLC(7) 
WRK Ay BHOLD+5(2) 
WRKC( 12) >WRKA 
WRKC(12),PY 
WRKC(12),T EN 
WRKDO(12),WRKC(10) 
CIRAR(12),WRKD 
8, ADCARA 
0(12,8),CIRAR 
13,4(13) 
14,12,12(13) 
14 


A( ARACIR) 
A(HOL DBAS} 
D'ot 
D'or 
3FOR 
3F8O8 
3FFO8 


9p'o8 
P*31416! 
Prior 


PROG2 


FOLFEB69 


REL BUG3 


GET 1/2 BASE FROM BUGGSY 
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3/18/70 


00000100 
CCCd002 00 
00000300 
C0000400 
00000500 
C0000600 
00000700 
00000800 
00000900 
c0001000 
00001100 
00001200 
00001300 
00001400 
00001500 
c0C01600 
00001700 
00001 800 
00001900 
00002000 
00002100 
00002200 
00002400 
C0002500 
00002600 
00002700 


cccec2800 
00002900 
00003000 
00003100 
00003200 
00003300 
000C3400 


00003500 
CCC03600 
00003700 
C0Cc03800 


Lte 


F44—LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,MAP,NCAL,LET 


VARTABLE OPTIONS USED - 


TEWOO00 ENTRY UTILITY 


CONTROL SECTION 


NAME ORIGIN LENGTH 


BUG2 00 16C 

BUGCIR 17c F5 
UTILITY 268 5A0 
ENTRY ADDRESS 268 
TOTAL LENGTH 808 


*X*XKGO — DOES NOT EXIST 


ENTRY 


NAME 


HOLDBAS 


PRINT 


BUT HAS BEEN ADDED 


SIZE=(45056, 6144) 


MODULE MAP 
LOCATION NAME LOCATION NAME 
90 ARACIR 138 
2CA PCHKRETN 526 


TC DATA SET 


DEFAULT OPTION(S) USED 


LOCATION 


NAME 


LOCATION 


BL2 


FeP. REGS. 00.000000 COOCO000 00.000000 00000000 00.000000 00000000 00.000000 00000000 

REGS O-~-7 00002A18 01040080 8003AFFE Q004000A T000240C FF450001 50000002 OOOOFFOO 

REGS 8-15 00000000 FE040131 80001106 00001598 08000000 00000000 50071090 00002120 

000000 00000000 O0000027C FOFOF2C7 50071090 00063820 O00002A18 01040080 8003AFFE cece eee ce D02Ge cece cece cceccccece o*® 
000020 0004000A 7000240C FF150004 AFO710D94 OOOOFFOO OO000000 FE040131 BODDLIDG Feecer ccc cvece rece cervecrercvcceel(* 
000040 00001598 08000000 00001590 00002120 Z7C51CCO 00074200 00040000 DODDDD2ZTO Free cw cee veces eccEseccccccccccec® 
000060 00040000 00000366 O0C4CCCO 0000030A 00000000 OODOCAGB DD040000 DDD002Z26 Fe cccccccensccceesvcccssseccseses eX 
063820 O5A047FO A0084040 4040F 871 A076A066 FCTLAOT6 AON66D203 AODEAOTA F8B7LAOTE6 *..-0..~ Bocce cccccecKsececSee o%X 
063840 AO66FC71 AOT6AN6A FDTOANT6E ACECD207 AC8EAOT6 F8TEA086 ADTEDZOT ADTEADBGK Kec cevceccces KeveeeGe ccc ekKereee® 
063860 FC7TLAOT6 AO68FD7T1 AOTEA06GA F875A07E A076D203 AODAANB2 D203A096 ADDAFAZ3 = KeecccereceeeBeveceKe ccs eKevccce o% 
06 3880 AOI6AN9E 47FOAOA2 025C014C 010C2C01 OOOD00COO N0D0000N DODNDNNN LTSCOOOC Keev ee De eecece sec cccvccssscccses eX 
0638A0 00000000 0000175C 00C00000 000012 5C OCO00000 O00125COC DODOBDOC DOODLITSC KeveveccccvecseveccsevscsesscccceeX 
0638C0 0000625C S5&8D0A0B6 S8FOAOB2 OS5EF47F0 A1060000 00063990 O000638EO DODDDDDD Keee cece ee De eevee Decevccccvccvess cr 
0638E0 00000000 900000000 00063A38 6F0638CE 00063990 00000050 OOOGETFB DODGEBND KeccecceccecccesecccwsccceeXSesY o%X 
063900 OOO6E800 OOD6E77N 00000048 D0004F 20 O0006E430 OOOGETT8 DODDD00D BF0E3BB22 Fe eVooeXeccccccce eens eXeccscccec® 
063920 OOOGETF8 60063A22 D202A132 AQS6FCF3 Al26A06D FBFBA126 A1L36D20B AL5SEAL42 Fi eX Be ce e Kec ecco decrevcccccekKeseee® 
063940 DEOBAL5SE A1310000 00000000 00000000 00000000 00000000 O0N000000 OOD0D0D004 = Keccecccccereccrccsevcecsescccccse cx 
063960 9087500C 402C6B20 20204B20 20202020 40404040 DOC5EZE4 C3E340C9 E2400000 Keene wove csvcces RESULT IS ..* 
063980 00000000 0000000C OCCO00000 0006853C 9OECDOOC O5B041F0 BOAZ50FC OOO085ODF Kee c eer crcccc ev vevcevescclevecese eX 
0639 A0 OO00418FD 5850B066 5865000C 58750004 5060B06A 5OTOBOGE FBETEBOT2Z BOGAFCTL FeccerccceccveevececccsceSeccccvee® 
0639C0 BO72B06F F8B7BO7TA BO72FCB2 BO?ABOEA FDBLBOTA BOEDF8B9 BOBEBOTA D2ZO0BBO92Z Kec e eBeeccccccceccesvcedveccekKeee® 
0639E0 B0865880 BO062D20B 8000B092 58DD0004 9B8ECDOOC OTFEO000 00063958 DODE3BBO  *KceceseKe cee cccvecvccccesvecccvecrX 
063A00 00000000 00125C0C OOCO00000 0015625C OCO000000 00049087 SOOCOOOC DODDDDND Fee ce vec cevrecscesesccsnccecsccse e® 
063A20 00000004 9087500C 00C00000 00000004 9C87500C 00000000 DODDDNDNN DOOEZBED Face cccecvececeseccvcccvecscccece ok 
063 A40 00000000 00000000 00000000 00000000 00000000 00000000 OOD0D00DN DODDODDOD Feccecveccvecevcccecvcsccvsccccece eX 
063 A60 00000000 00000000 00000000 OACCCO0000 00000000 00000000 DODDODODDND DODDD0DOND Kees erccseccccccccvcresccssesee® 
063A80 31416C01 OCC8000A YOECDOOC O5C 004F0 07004110 COLOO511 OFOE3B2C TFFFOAQDE 9 *eeccccc cc vecceeDeccccseccccceve oX 
064020 00063A88 000640C8 00000000 O00009F BO 0146004D O0000001 DODND0NN DODDDNDND Feeeeee cece evececcceseccesccsece oX 
064040 00000000 Q000000C COCO0000 OCC04000 9400025D 00790000 O0008000 DODADNDD Keeecececcvecee eovesvesescccesec or 
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RELPA.O02 


LOC OBJECT CODE 


SECTION ONE 


ANDD® 1 ADDR2 


PART ONE 


STMT SOURCE STATEMENT 


H 3 4 tt 


3¢ 


% 3 4 


—_ 
LJ 
% % HH HH 4 


FOLFEBES 


eo IO gO ot okokoko tok ok kokokok ak kak tak te dk ok sk ak tk kok ak ok ak ak ok ok ak ok ak ok ade ak ake ak oe ok ok ak ak oko ak ake ak ak ofe 


* THIS PRCJECT CONSISTS OF TWO SECTIONS. TFE FIRST SECTION 
HAS LISTINGS, QUESTIONS, DUMPS AND ANSWERS. IT WILL AID 
YCU IN LEARNING THE FUNCAMENTALS NECESSARY FOR MODULES 

© TO BE RELCCATABLE. 


THE FROGRAM LISTINGS. REAC TKE QUESTIONS AND THEN ONLY 
THE CODE THAT AFPLIES TO THAT QUESTION. NOW PLEASE 


* 
*k 
x 
* 
* YOQU SHOULD NOT, I REPEAT—NOT—, READ EACH INSTRUCTION IN 
* 
* 
* TURN THE PAGE AND PROCEED ON TO QUESTION 7.01 

* 


Hs KO ee ae ake eR a ke aie Oke ae aig i oe a ae Re a ae aie ic ae XK oi Ie ai Oe 2 I I A a 2c 3K 2 ac aC OC 3c i aie ok a oe oc 
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cocco3cc 
C0000400 
cCo0cC5CO 
0000060C 
co0oo007CO 
co0000800 
ccoco9co 
CcOooO01LOCcc 
co0c01100 
cccc1200 
000013 00 
00001400 
cccc1i500 


SECTION ONE 


RELPA.Q2 SECTION ONE PART ONE PAGE 2 
LCC... GBSECT CIDE ACDR 1 ADDR 2 STMT SPURCE STATEMENT FCILFEB69 6/05/70 
cCO1000 17 PROGAAL START X*#10008 PART ONE CcCC01700 
18 EXTRN PROGB 0CC01 800 
1S ENTRY SIGN ccc01900 
00100C O5CO 20 BALR 12,0 $$$$$$H QUESTION 7.01 $$$$$5$$$$$$6 00002000 
001002 21 USING *,12 $ WHY WASN'T THE ADCON CONTAINING $ CCCO2100 
001002 5840 CC26 01028 272 L 4, GUESS $¢ THE SYMBOL PROGB FLAGGED IN ERROR $ 00002200 
001006 5850 CO7%6 01078 223 L 5,CHRR $ WHILE THE ADCON CONTAINING THE $ CCC02300 
QOO1OCA 5054 0004 00C04 24 SF 534(4) $ SYMBOL PROG2 WAS? $ OO0CC24C0 
COLOOF 5S8DO COTE 01080 25 i: 132+-=A(SVA) ESEFSEFSELESFHESSESHFSESHFESHHSSHESSESHSSHESHSHSESHSE OCCTCOZ2500 
001012 58FO COLE 01020 2€é L 15, EXT1 $ $€ 00002600 
001016 OSEF 27 BALR 14,15 ESEFSSSSESSS$SSESESSSSHSSESHSESSSSSSSES$ESS OCOOCZTCO 
001018 5S8FO C022 01024 Ze L 15,SCEXT 000C2800 
O0O101C O7FF 2a BR b ies 00C02900 
OOLOLE 0000 at DC ro? €$$$$H$H$ QUESTION 7.02 S$S$$S$$$$5$$$5$H CCOO3Z000 
00102C oO000000)O 31 EX¥1I EC A( PROGR) $ WHY DOES THE ADCON LABELED -EXT1-— $ OCCC31ICC 
001024 O00CI1C8R 22 SCEXT DC A{ ASUB1L) $ HAVE ALL ZEROS, WHILE THE ADCON $ €0003200 
001028 QO0000009 33 GLESS DC AC(DBCT) € LABELED —SCEXT-— HAS A VALUE? $ 00003300 
00102C CCCOCCCCODCOONND 34 SVA Ce LOO! ESSFEFSFSSESHSHSEFSESHHSHSFSH$ESSESHESHSSHSH$H$EHH OOO03400 
001074 D3E4C 3D2 35 SIGN YC CrLUCK*® $ $ C0003500 
001078 D7DSC7Cl Zé CHRB ce C* PRGA? S$SESSESESESHHSHSFHFSSSESESSESSHSHSH$HSS$SSHESHESESH CCCC3A6CO 
00107C OO0D00000N 37 DUMDUM DC A( PRGG2) 00003700 
**EX ERROR *** 
001080 38 LTGRG CC003 800 
me 00108C 0000102C 39 =A(SVA) 

% 001088 40 ASUBL CSECT €$¢$$$%$ QUESTION 7.03 £$$6$$$$$444$4$$ 00003900 
901088 O5CO 41 BALR 12,0 $ LIST THE DIFFERENT LOCATIONS $ CCO004000 
OO1LOBA 42 USING *,12 $ THAT OTHER PROGRAMS COULD USE TO $ CCCOC41L00 
OOLO&A 58BO C046 010D0 43 L L11,=A{( DOT) $ GET INSIDE PROGRAM '*PROGAAILS. $ 00004200 
000000 44 LSING DCT,11 ESFHEFHESEHHSHSHHSHSSHESHFHSHSHSHSSHESH$FSESHHSES OCCO4300 
OO108E D203 BOCO CC24 C0000 OLOAE 45 MVC DOT, ZOCT $ $ 00004400 
001094 D203 CO2A BOOO C10B4 00000 46 VVC FINAL ,DOT SESSESSHLESSESESHSSHSS$H$HHSSHSSHSHSESHESHES$EHS$ OCOCC4500 
OO109A D203 C032 BO004 OLOBC 00004 47 MVC FINAL+8,KAREN 00004600 
OO1LOAO 0203 CO32A BOOB C10C4 00008 4E MVC FINAL+16,S ANDY ¢€$¢¢$H$$ QUESTION 7.04 S$$$$$$$5$$$$$ CCO04700 
OO1O0A6 D203 C042 BCOC O1LOCC OO0DN0C 49 MVC FINAL+24,CAVIC $ THE LOADER HAS TO KNOW THE NAMES $ 00004800 
OOLOAC 0000 56 DC H*QO® ¢ AND ACDRESSES AND THE FACT THAT $ CCCC4900 
OOLOAE D7CTCLFl 51 zZooT CC C'*PGAL? $ THEY ARE ENTRY POINTS. HOW DOES $ CCCC5CCO 
0010B4 52 FINAL DS TF $€ THE ASSEMBLER SAVE THIS INFOGRMA-~ §$ 00005100 

53 * $€ TION FOR THE LOADER? $ 00005200 
54 x ESHFFEFSEESSHSSHSHSHSSEHSHSHSSHSHSHHSH$HF$HESHHSHHSHSS CCCC53CO 
55 * $ $ CCCC5400 
56 * S$$FSHSSESLEFSEESSESHHFSHSHSSHHSSEHSHFSSHESHESHSSEHSHESE OCOCTCSHSCO 
0010D0 Sf LTCRG 00005600 
QOO10C0 O000DCONND 58 =A(DCT) 
000000 5S CCM ccces7co 
000000 60 DOT DS E HEHEHE AEAHAEEF E+E 4E 444 4+4 + 44444 occCO05800 
000004 61 KAREN DS F + ANSWERS ARE ON THE NEXT PAGE + C0005900 
oo000csg 62 SANDY DS F HEE EEFE AEE EEE EE HE tt et ett ete tees C0006000 
OO000C 63 DAVID DS F QC0061L00 


c2e 


RELPA. 02 SECTION ONE PART 


LGc OBJECT CODE ADDR1 ADODR2 STMT 
65 
66 
67 
6& 


69 


71 
72 
73 
74 
75 
76 
77 
78 
79 


81 
82 
&3 


e5 
BE 
87 
88 


9C 
G1 
S2 
S3 
94 


CNE 
SOURCE 

* 7.0L 

* 

* 

* 7.202 

* 

* 

os 

* 

* %.03 

* 

oK 1.04 

* THIS 

* CUE 


Ht 


THEY WERE CORRECT. 


BEGI 
END 


STATEMENT FOILFEB 69 
2 lok tok boi ok Gt fol ioiolokgk gk ii ioiok ak kok koi okak ikki ak ai ke ake skate ak ke ok aka ok akc ak akc ak ak ake ai ak 
* SYMBCL -PROGB—- IS ALSQ THE OPERAND OF AN EXTRN ASSEMBLER x 
* INSTRUCTICN WHILE THE SYMBOL ~PRCG2- CAIN'T BE FOUND BY * 
* THE pee * 
COR toto ok oiloi ki ickoictok a i iokolok ck ok tok ok gk diakok doi ik aki site kak ok sod ak ak a fe ok ak 


se ke & 
KKK 


BK Me Re He aR ae oe Se i ae a ae a RC ag ik i ik a cafe ok he ai 2K af a oie ie a aK a a a AK ic a ae 2 ac 2k ef ate fe 2c 2c ok ok 
THE AeCPHEL DCES NOT KNOW THE ADDRESS OF PROGB, THERE- 
FORE HE PLACES ALL ZEROS IN THRE FIELD REFERENCED BY PROGB. 
ALSC KEEP TN MIND, HE FXPECTS THE LOADER TO FILL IN A 
GOOC VALUE AT LCAD TIME. THE ASSEMBLER DID KNOW THE ASSEM 
BLED ADDRESS OF ASUB1, TREREFORE HE PLACED THAT VALUE IN 
THE FIELD. HE STILL HAS TO RELY ON THE LOADER TO UPDATE 
THIS FIELD AT LOAD TIME TO REFLECT THE ACTUAL CORE ADDRESS.* 

Me 2K eae fe ak aK eS oe a aK ak ae ae eo a oie ee ok ea ie a ie a ke a aK aie ie ek 2 a I A 2 oie ook OK 2 2K oc 2 ok 


% 


% 3 HH Ht HH OH 


% 3 46 3 3% 3 


oC tte rrrrerrerereerrerrret t £2 ttt et ererrt Ste Lert ttt eS 2. 2 22 2 2 22s 


* PROGAAL,SIGN,ASUBL * 
JOR RII ICICI IGIOI GIOIA ICICI GIGI ISIS III a IIR IGG A a I aK ak ok ok ak ak ak ak ak ake ak ak ak ake ak 


AIO IO Ra a aR Ok ea ake 2 fe ak ak ae ak ke a ak ae 
VARTAPBLE FIELOS OF THE ESD * 


Bok kok ROK ak ak kok kok ok ak ke ae ak ok ok oc 


CONCLUDES THE FIRST PART OF SECTION ONE. 
TC GREEN 


TURN YOUR ANSWER 
IF YOUR ANSWERS WERE CORRECT AND YOU UNDERSTAND WHY 
NCW PLEASE PROCEED TO THE NEXT PARTY WHICH 

NS CN THE FOLLOWING PAGE. 


PAGE 3 


6/C5/70 


00CC6300 
00006400 
CO0CE5CO 
CCCC66CC 
00CcO06/7CO 


0000690C 
Cco007000 
00007100 
CCccc?7200 
C000 73C0 
00007400 
00007500 
Cc007600 
Ccocc?7?rce 


O00CcT9ICC 
00008000 
cccc8ico 


CccCs83 Ce 
000084CC 
o9cC8&500 
00008600 


CCC08a00 
CcCQac8s?e00 
cccecsccc 
ccccg1 Co 
cccc92 00 


£22 


LCC 


001000 


001000 
001002 
001002 
001006 
OO1O0A 
OOLOOE 
001012 
001016 
001018 
OOLOLC 
OOLOLE 
001020 
001024 
001028 
00102C 
001074 
001078 


001080 
001080 
001088 
001088 
00108A 
00108A 
000000 
OO1LO8E 
001094 
QO109A 
QO10A0 
GOLOAE 
QOLOAC 
OOLOAE 
001084 


001000 
9010D0 
CO0000 
C00000 
000004 
090008 
Q0000C 


REL PA.O2 


OBJECT CODE 


05C0 


5840 
5850 
5054 
5800 
58F 0 
O5EF 
58FC 
O7TFF 
0000 
00000000 
00001088 
CO000000 


CC26 
COT6 
0004 
COTE 
COLE 


C022 


SECTION ONE 


ADDR1 


COCDDOCOOOCOCOCCC 


D3E4C302 
D7D9C7C1 


0000102C 


O5C0 


58B0 


D203 
D203 
D203 
D203 
D203 
0000 
DTCVCLFl 


OadNdCCOOON 


C046 


BO00 
CO2A 
C032 
CO3A 
C042 


C024 
BOOO 
BO04 
BOO8 
BOOC 


C0000 
C10B4 
OLOBC 
C10C4 
O10CC 


ADDR 2 


01028 
O1Cc?78 
00004 
01080 
01020 


01024 


010D0 


O1OAE 
00000 
00004 
00008 
0000C 


PART 


TWO 


SOURCE STATEMENT 


PROGAAI 


EXT1L 
SCE XT 
GUESS 
SVA 
SIGN 
CHRB 


3 


% 


ASUBIL 


Z004% 
FINAL 


3 3¢ 4 3t 


DOT 

KAREN 
SANDY 
DAVID 


START 
E XTRN 
ENTRY 
BALR 
LSTNG 
L 


ST 


LTCRG 


CSECT 
BALR 
LST NG 
L 

LST NG 
MVC 
MVC 
MVC 
VVC 
MVC 
OC 

DC 

DS 


X* 1000! 
PROGB 
STGN 
12,0 
*,12 
4,GUESS 
5, CHRB 
51414) 
13,=A(SVA) 
1S, EXT1 
14,15 
15,SCEXT 
LS 

H*0O * 

At PRCGB) 
AC ASUB1) 
A({ DOT) 
18F*O? 
C'*LuCcK! 
C®*PRGA! 


=A(SVA) 


1230 

*_y 12 
11,=A(00T) 

DCT ,11 

COT, ZN0T 
FINAL,DCT 
FINAL+8,KAREN 
FINAL+16,S ANDY 
FINAL+24, DAVID 
Heoo* 

C*PGAlL? 

TF 


=A( COT) 


naman” 


PAGE 1 


FOLFEBES 


PART TWO 


$$$$$Hh$H QUESTION 7.21 S$S$S$HESEESSHSS 
€ THE LOACER HAS TG KNOW WHICH $ 
$ FIELDS CONTAINEC ADCONS. WHY??? = $ 
ES$SHFESSESHSHSSHSHHSSFESHFEHFSSEHSHHSHESHESESHSESS$S 
$ $ 
SEESSSSSESHSHSESHFESSSSSHSSHESHESHSSESHESS SHS 


€$E$$$H QUESTION 7.22 S$H$HH$S$H$HFHESHHESSH$S 
$ WHERE DOES THE ASSEMBLER SAVE THI S$ 
$ INFORMATION FOR THE LOADER? $ 
SS$SHSFSHSHSHSSHHHSHSSHFESHHEHHFSHESSSSESSESSHSSS 
$ $ 
EFESSSHSFHESHSHSHSSHFHSHSHSHHSESHEHSHSSHESHESHSHSHSHSS 


€$¢$$$$H$ QUESTION 7.22 S$$$$SH$$S$$55H555 
$ LIST THE STATEMENTS IN THIS PRCG— §$ 
$ RAM THAT PRODUCE RLO CARDS. $ 
S$S$SSESSELESSSSSSHSFSSHSHESFEHSHSHSHESHSESEHES$S 
$ $ 
EFSESSSHFSSSSHSFSSHFHSHSHHHESHHSHHSEHSHSHSSHESHS 


$$¢$$$H$H QUESTION 7.24 S$$E$$S$H55E555H$$ 
$ IF THIS PROGRAM WAS EXECUTED $ 
€¢ WITHOUT THE MODULE PROQGB, WHAT $ 
$ WOULD YOU EXPECT TO HAPPEN? $ 
EETHESSESHSHSHSESHHSHHFSESHHSFSHHFSHHSSESESHHSHHSSES 
$ $ 


$HEFFESHESHHFSHEHSHFHHHHHFHFESHSSFHESHHHESESH SSS 


SSEFSESHFESSHSHFSHESHSSHSFHSSSHSFEESHESSSSESHSS 
$ CN THE NEXT PAGE YOU WILL FIND A §$ 
$ DUMP THAT SHOWS WHAT HAPPENS. $ 
$€ WHERE YOU CORRECT? IF YOU WEREN'T,$ 
$ PLEASE BUG YOUR INSTRUCTOR BEFORE $ 
$ 


CONT INU ING. $ 
EFSFSFEHSHHHFHSHSSHSSHHHSHSEHSHSS$SSHSHHSSSHSHFSHSS 
$ $ 


ESSHEFEEFESSEHSSHSSHSF$HSHSSHSSESESSHSHHHSSSHS 


EHF EFFE FEE HEE FAFA FEFE EEE EE EE FEE EEE EEE EHH ttt te tt 
+ GN THE PAGE FOLLOWING 
+ THE ANSWERS TC 
FEEEEEEE EE HEHEHE HEF AFF HEEFT EEE EE EHH te tte tee tetettt 


THE DUMP YOU WILL FIND+ 
QUESTIONS 7.221 THRU 7.24. + 


6/05/70 


Ccco02 00 
C€Cc003 00 
CCC00400 
O00005C0 
Ccccoéoc 
00000700 
cd00cso00 
000009C0 
cCC01000 
0o0c011 00 
CCGO01200 
00001300 
ccco01400 
CCCCL500 
CO001600 
0c001 700 
CQC018CQ 
00001900 
OCco2CCO 
00002100 
OCCcC22C0 
000C2300 
00002400 
00002500 


OOCC260C 
00002 7CC 
CCCO02800 
00C029C0 
CCCC3 000 
000031 C0 
00CC3200 
000033 C0 
CC0C3400 
00003500 
CCCC3600 
Cccc37cc 
C0003800 
C0003900 
CCCC4000 
CC0041 00 
COCC4&2CC 
000043 C0 


C0004400 
CCC04500 
CO0C4ECC 
C0004700 
CCCC4800 


vee 


FeP. REGS. 43.121C0C CCCCO000 C2.A80000 90000CCC 00.000900 00090000 00.000000 O00000CC 
RECS 0-7 00000050 CCC4637F8 000638C0 00063800 O0058E98 DTDSC7C1i 00005060 00063430 
REGS 8-15 00063778 CO0coocc CCCE3S7RC OO0637F8 6FC5BR822 90N58R4C 6F058838 00000000 
000000 00000000 O000019C FOFOFICS 5006ED90 00058820 OG00ZAL8 01049080 B003AFFE Kec cc ese eDOlLl ewer cc cccccccccccvce eX 
000020 OCO4000A 7000240C FF250001 EFOCOCO2 COOCFFOO 00000000 FE040220 BODOLIDEG Freee ccceccereeseccccsesccccvescvel* 
000040 000085D0 OCOOOOF] 000016C0 00002120 454EFCCO 00071248 B0040CO00 DODOO2ZCO Kec eceeeleceevecccccvcccsccccccse eX 
0009 €0 0CC040000 00000364 00C40000 OC00030A OCOOOCOO DODDCAG8 90040000 DODD0Z26 Keser eceesesevccvecccccecsccccee er 
058820 05C€05840 CO26585C CC765054 000458900 CCTESBFO COLEN5EF SBFOTO22 OFFFOONN Fe ne cove ccenssecseeCoecccle cece o% 
058840 OCOO00COO OOOSeBAE OCCS58ES8 DOCON000N 00000000 OONO0NNDN DODCONOOD ADODDDDNO Fe ee weve vevcveseccccccccssccccceseX 
058860 00000000 00000000 OO0CcCOOCO CCCO00000 00000000 00000000 OD000000 ODDOODDD Feevceececcccceccrccccevecccccccce eX 
058880 Ocoo00000 OOOCONDDD ONCOOTCON CCCCO00O 00000000 DZE4C3C2 DIDOCTCL GD5S469G5FF Ke ec ce eee cee rece ccc e eLUCKPRGA. We 2 * 
0588A0 0005884C 94644110 05C058BO0 CC46D203 BCOOC024 D203CO2A BOOOD203 COZ2Z2B004 FesecccevccccceKecceeKecce cKec ve o%* 
0588C0 D203C03A BO08D203 CO42B00C O000D7C7 C1F1946C 1LBPLIBILF IBFF4910 DS54A47TBO Kec ce eKe cece ec ePGAleccccccccvccce® 
0588E0 94404210 9573411C 95720A23 91019561 OCOO058FE98 58109546 GOECLOOC O5COO4FO Fi ccee vc ccecccccccsvesvcccsccseel* 
O58EA0 90081819 58FOC34E OCCOCOCO AOCOAL30 0146009C ADDDODDDOL OONNDNNN DODDDGND Kew eOCe eee cece reccesccsccccsvse eX 
O58ECC 00000000 OocccoocGg 00000000 00004000 9400025D 00790000 OO00B000 CODAD0DDO Keee weer cece cce eoecevcsvscccccccseX 
NOTE: STORAGE LOCATIONS 

PROGAAI 958820 

SIGN 958894 

ASUBI 0588A8 


RELPA.O2 


QBJECT CODE 


SECTION ONE PART Twt 


ADDR LT ADDKR2 STMT $4 


ANSWERS 


URCE SUAPERERT 


she Sees oe ok oe he oe ok ok ok ok ok ke ok ok ee KKK we se ste te ML he He she fe ok ake ok ake afk ok ok ok ole ok ok ok ok 
Pas RAR > AS ps4 Pad J 76 OK 


sk y 
KK AK 


FCIFEBES 


Het ak tek ak ek 


G2 * 7,271 * Heo ok ok Hook ok ak ok ok ok a tok kk A Setotok dokok tok tok 
54 * * THE LOACER MUST BF ABLE TO UPDATE THESE FIELDS IN CORE SOQ * 
55 * * THAT THE FIELD AT EXECUTION TIME CONTAINS THE CORRECT AD— x 
et * DRESS. I DCN'T THINK THE ASSEMBLEC ANDRESS MEANS TQ MUCH AT * 
57 x * EXECUTION TIME, DOC YCU? * 
5a * kok tok dk dokok tok kok kkk Rg kkok kak kok kkk kok Rk kok kk ak kok kak kak ak kok ak ak ak ak dk ak ak ok dk akc ak kok 
60 * 7.22 3220 Ok kak koto dk kok a koltoka ak ak al ok dk kak ak ok ak akg ak ak aka aI ke a ak ok akc ak a ak aca a ake ak a 
61 * * IN THE RLD CARDS x 
62 * oka geo ab ok ak ok ak ake akc ak ak ak ok kak akfe ake ok ake ak ke ak ke ofc ok ake ok ok ote ake ok ak ok ok ak ok ok aa ok ke ake ak ake ak ok ok ake ae oe ake oe ok oe ok ok ok 
64 *% 7.23 % 3 ok oR ok lokok A toioiok dk dokolokok dok lok dk kak lola ok dkiok ak ok ak lok oko ak ak ak ak ak ak ak ak af ak a ak ak 
65 * * SYMBCLIC LOCATIONS SVA, PRCGB, ASUB1 AND COT * 
66 * BOI IOI SOR kok kok kak ookaakok doi ko kok ak i diiGiok ik dik oki kok aki ak dik kak kak ke ak fe ak ak keke ke ice ake ok a ake a 
68 * 7.24 ok ook doko gk lo RK dk ko ak kok a ak ak ak ak ak kak ak ok kok 2 ak ak kak akc a a oe 2k ok ak ak 
6¢o * * PROGRAM CHECK CCCURRED AT CORE STORAGE LOCATION OOOOOO. * 
70 * * THE PROGRAM STILL TRIED TO GO TO PROGB ANC SINCE WE DIDNIT x 
Tl s* * LCAD THE PROGRAM PROGB, TKFE FIELD THAT WAS LOADED INTO * 
T2 * * jae 15 STILL CCATAINEC ZEROS. * 
73 * #2 A kok ak tok kok ik kofok kkk koko kok kk ok kak kok ok lok ook dok ee kkk kok tok tok kak ok ak ok ok 
15 * THAT CCNCLUDES PART Tw CF SECTICN CNE. ON THE NEXT ThO PAGES YOU 
TE * WILL FIND AN ILLUSTRATION OF THE ESD CARDS PRODUCED BY THE PROGRAM 
(7 *% YOU HAVE JUST FINISHEC ANSWERING QUESTIONS ABOUT. PLEASE PROCEED TO 
18 * THE NEXT PAGE AND DC AS THE CIRECTIONS SAY. THANKS 

79 END 


PAGE 2 


6/05/70 


ooccs1 cc 
00005200 
CCC05300 
C0005400 
cccc5500 
CC0005600 


00005800 
Cc0c5900 
CCCCEOCO 


CC006200 
000063C0 
CO0C6400 


0C006600 
CCCC67CO 
Q000680C 
occcé900 
00007000 
C0007100 


CQO0073C0 
00007400 
ccdg07500 
00007600 
cc007700 


RELPA.O2 SECTION ONE PART THREE PAGE 1 
LCC OBJECT CODE ACDRi ADDR2 STMT SOURCE STATEMENT FOIFEB69 6/05/70 
2 * $$$$5$$$$$$$$$$ QUESTICN 7.31 $$$$$$$$$$$$$$$$$$$$$$5$$$$$$$$$$$$ CCO000200 
3 * $$ THIS PAGE ANDO THE NEXT CONTAIN EXAMPLES OF THE ESD CARDS PRO- $ C0000300 
4 *  $ DUCED BY THE PRCGRAM LABELED PROGAAL. (LISTING QF THIS PROGRAM §$ C0000400 
5 * $15 THE SAME ONE USED IN FART TWO OF THIS PROJECT) $ CCC00500 
6* §$ ¢ 00000600 
7 * § FILL IN THE BLANKS PCIANTED TO BY THE ARROWS. DO THIS FOR THE $ oCC00700 
8 *  $ SECOND AND THIRD FIELDS OF CARD 1 AND THE TWO FIELDS OF CARD 2. $ COCCO8a00 
S* $$ YOU WILL BE ABLE TC DO THIS BY USING THE FOLLOWING INFORMATION $ CCCCO9CO 
10 *  $ FIGURE 7.01 IN THE STUDENT GUIDE $ C0001000 
11 *  $  .ASM.SRL SECTION ON ESC INFORMATION (APPENDIX (QQ $ 000011CC 
12 * $ 4FIRST VARIABLE FIELO OF CARD ONE (THIS PAGE) $ 006001200 
13 * $$SSEFESFSHSSSESSESSSSSSSSSSESESFS$S$$$$$$$$$$$$$$$$$$$$$$$$$$$$H$H$H CCCCL3OO 
16 * —~- OBJECT DECK -- COCCL5CO 
1€é * CARD CCLUMNS 2 3 4 5 6 OGCOL6CC 
17 #123456789012345678901234567890123456789012345678901234567890123456789 00001700 
18 * ESD 30 O1PRCGAAL PROGB SIGN 06001800 
1S *0 ZA OO EO NA O : CCCOL9CO 
2C *0 7D .8 E 0 ND O * €CC02000 
21 *0 zn 4 E 0 FD il * 00002100 
22 * * 00002200 
23 € X= XXX XX K—HNK KA AKXK KKK XXX XXX XXX Kaa aaa aa aaa ae XXX XXX XXXXXXKK XXX 00002300 
25 * CARD QONF USE THIS AS A COMPL— CCC02500 
26 * FIRST VARIABLE FIELD CC 17-32 ETED EXAMPLE CF HCW CCCC260C 
27 * 17-24 PROGAAL THE VARIABLE FIELD CCCO27CC 
28 * 25 00 SECTION DEFINITION (SD) WILL LOOK. 00002800 
25 * 26-28 HEX 001000 C0002900 
20 * 29 BLANK ZZZ=ZEROS C0003000 
31 * 30-32 000084 EEE=02 CCCC31 C0 
22 * rere : ONE=01 00003200 
43 * gSECOND FIELD CC 33-48 °° | 555=05 CCCC33CO 
34 * 33-40 <--- ADD=ADDRFESS OF SYMBOL 00003400 
35 * 41 __ EXTERNAL REFERENCE (ER) <-—- CCCC3500 
36 * 42-44 <--- 00003600 
27 x 45 BLANK C0003700 
3a * 46-48 BLANK CCC03800 
3S * 00CC3900 
40 * THIRD FIFLD CC 49-44 00004000 
41 * 49-56 <--— C0C04100 
42 * 57 Oe noe pea ea —. (LL) <a CCC042 00 
42 * 58-60 <--- 000043 CC 
44 % 61 RLANK CCC04400 
45% 62-64 <--- CCCC4500 


RELPA.O2 SECTION ONE PART THREE PAGE 2 
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FCLFEB6S 6/05/70 
47 * THIS IS THE SECOND CARD 00004700 
4&8 *12345678°901 2345678901234567890123456789012345678901234567890123456789 0C00048C0 
49 * ESD 20 O3ASUBI * 00004900 
50 *0 za 9 5A 0 *  000C5000 
51 *0 zo 29 5p 1 * 00005100 
52 *0 : | z pop 0 5 D O * 00005200 
53 XX XXKK Kea KKH KX AX KKK KKK AAKK KX a eae XX XXXXXXXXX KX XXX X KH 00005300 
55 * CARD 1¥0 ; 00005500 
56 * FIRST VARIABLE FIELD CC 17-32 00005600 
57 x Ger, | reo | 000057CC 
58 * La a renee ore | | 00005800 
59 * 76208. ea , 00005900 
60 * 29 BLANK 00006000 
61 * 30-32 gooa0o ea CCC061 00 
62 * a | 7 00006200 
63 * SECOND FIELD CC 33-38 THIS IS HOW THE FIELD 00006300 
64 * 33-40 BLANKS | | : C0C06400 
65 * 41 05 COMMON (CV) ~ WOULD LOOK FOR A COMMON 00006500 
66 * 42-44 QQ0000 | | OCCC660C 
67 * 45 BLANK _ | STATEMENT. WE WILL BE STUDYING 000067C0 
68 x 46-48 QO0O0/O0 00006800 


: THE COMMON LATER, SO PLEASE 
IGNORE THIS FIELD NOW. 


{Cc * CHECK YOUR ANSWER BY REFERRING TO THE NEXT PAGE PLEASE 00007000 


7 AA 


CARD ONE 


FIRST VARIABLE FIELD CCI/-32 


17-24 
25 
26-28 
29 
39-32 


PROGAAI 


00 SECTION DEFINITION (SD) 


HEX 901009 
BLANK 
00084 


SECOND FIELD 33-48 


33-40 
Al 
42-44 
4) 
46-48 


PROB 


02 EXTERNAL REFERENCE (ER) 


HEX 909000 
BLANK 
BLANK 


THIRD FIELD 49-64 


49-56 
af 
8-60 
6| 
62-64 


SIGN 
01 LABEL DEFINITION (LD) 
901074 
BLANK 
BLANK 


CARD TWO © 

FIRST VARIABLE FIELD 17-32 
17-24  ASUBI 
25 00 SECTION DEFINITION 

(SD) 

26-28 001088 
29 BLANK 
30-32  09004C 

SECOND FIELD 
33-40 BLANK 
4| 05 COMMON (CM) 
42-44 000000 
45 BLANK 
46-48 000010 


822 


KELPA.02 


LCC OBJECT CODE 


SECTION CNE PART 


ADDR1 ADOR2 STMT 
72 
73 
14 
75 
76 
17 
78 
79 
ac 
@] 
82 


84 
85 
86 
R7 
&& 
8S 
90 
Sl 
92 
oS 
S4 


66 
O71 


THREF 


SOURCE 


33k ge He HE se Gk te ae ae 


STATEMENT 


% 


4% 4% 


% 4 4 46 4 


4% 


ed 
> 


FCLFEBES 


eK ok oe ok ake ok ok 
AE ME AS AE AR oF 


ANSWER 7.31 
PESIDE PUNCHING THE ESD INFORMATION FOR THE LOADER, 


oo gio ok i ok dak dock dolok kok kok ak tek kodak 

THE x 
ASSEMRLER [€S NICE ENCUGH TO PRINT THE INFORMATION FOR US x 
HUMANS. WE CALL THE PRINTED INFORMATION THE "EXTERNAL * 
SYMBOL DICTICNARY!® LISTING. THIS LISTING PRINTS AS THE * 
FIRST PAGF fN AN ASSEMBLY. THE ESD LISTING FOR 'PROGAAL! * 
HAS REEN DUPLICATEO BELCW. PLEASE USE IT TO CHECK YOUR * 
ANSWERS. ITF ANY CF YOUR ANSWERS ARE WRONG AND YOU DON?T * 
UNDERSTAND WHY, x 
UING. * 


PLEASE BUG YOUR INSTRUCTOR BEFORE CONTIN- 


AEE A OK CK FE OC ae oe aK eC SE AR ik A a a KC OE OK As aK OK IK OK Ic 2I 


KEEFE EEE EE EE EL EE HEATH EAE EEE EFF EF EF EEA EEE EEE HATHA A HAFE TEE +H +44 +4 +44 


we 
ps4 


SYMBOL 


He Te 4¢ 3 


PROG AAL 


EXTERNAL SYMBOL DICTIONARY + 
TYPE ID ACOR LENGTH LC ID + 

+ 

+ 
SD 01 001000 000084 + 
ER 02 + 
LD 001074 Ol + 
JSD _03 001088 §_00004C } + 
CM 04 000090 000010 + 


SEL EEEEEE EEF EEEEEAEEEEE EEE FEE ETE EEA EEE AE EE EEE EEA EEE EEE EEE EEE EEE Het tt 


* THAT CCNCLUCES PART TFREE CF SECTION ONE. 
* FOUR THAT BEGINS ON THE NEXT PACE. 


PLEASE PROCEED TO PART 
THANK YOU 
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CC007200 
C0007300 
00cc7400 
00007500 
CCO07600 
occc7?rco 
00007800 
CcC007900 
ccccscco 
CoCc081 00 
0000820C 


00008400 
00008500 
00008600 
ccccs7co 
C00C8800 
ccccsg900 
C0009000 
ccc0o91 00 
00009300 
CCCC9400 
CQC09500 


CC0OO09TOO 
00009800 


622 


LCC 


RFELPA.902 


OBJECT CODE 


SECTION ONE 


ANDRY ADOP 2 


PART FOUR 


STMT 


10C 
bor 
102 
iGs 
104 
104 
1 Cé 
Lee 


109 
110 
Lil 
112 
113 
114 
115 
116 
117 
118 
11S 
120 
121 


sek te te 


346% 


ws 
Pd 
se 
D4 


x 


* 


He HH % 


4 


SOURCE 


SYMBCL 


EXMPL2 
SIGN 
PROGC 
DAV 
PROGB 


STATEMENT FOLFEBES 
ICICI ORG IOI ICI OIG IOI IOI a IG ak i ak a Cc geiko a ak Cai ak ak fe ake a a ak ak akc ak a akc ak a ak 
* THE FELLCWING ESO LISTING IS A DUPLICATION OF THE LISTING * 
* PRODUCED BY A PROGRAM CALLED "EXAMPL2'. (LISTING OF THIS * 
* PROGRAM TS ON THE NEXT PAGe) PLEASE ANSWER ThE QUESTIONS * 
* THAT APPEAR CN THE COMMENT SITDE OF THE LISTING. YOU SHOULD * 
* USE AS REFERENCE THIS ESO LISTING AND THE ASSEMBLY LISTING * 
* CF EXAMPL2. 

SUI CIIIGE GOI IOI IG IOIOI a AOI a aR ic a ok ak ak dh ok ak ala ae oka akc ac a ake aca a ak akc a ak ake a akc a ofc akc ak ak ok ok ok ak 


HEELE EEE E ER EE EEE EEE EE EEE EEE EEF FEE EEE EEA FEET EAE EEE HEHE ttt ttt teteteett 


EXTERNAL SYMBOL DICTIONARY 


TYPF TC ACCR LENGTH LC IC 
+ 

+ 

SD 01 001000 000018 + 

ER 02 + 

FR 03 + 

LD OO10AC 04 + 

SD 04 001018 0000A4 + 

CM 05 000000 000010 + 

+ 


KEE EE EEE EEE EEE EERE EEE EEE EEE EEE EE HEHEHE EEE EEE EEE THEE EEE EEE Ett tt tetteetete 
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00010100 
C0010200 
CCC10300 
CCC1 04C0 
CC010500 
CCC1 0600 
€c010700 
CCC1i C8CO 


CCG11CCC 
00011100 
C0011200 
cco1i1300 
C0c11400 
C0011500 
CCC11600 
00011700 
€C011800 
00011900 
CCC12000 
00012100 
CC0122 00 


0&2 


LOC 


001000 


001000 
001002 
001002 
001008 
OO1OOC 
001018 
001018 
001018 
00101C 
OO101E 
OOLOLE 
000000 
001022 
00102€ 
00102A 
OO102E 
001032 
00103€ 
00103A 
001040 
001044 
001048 
OOLO4A 
OO104E 
OO1O4E 
001052 
001056 
001058 
00105C 
001060 
001064 
OOLOAC 
0010B0 


0010B8 
O0010BR 
000000 
000000 
000004 
000008 
O00000C 


RELPA.O2 


OBJECT CODE 


SECTIGN QNE 


ADDR 1 ADDR2 


0000C 


O10B8 


01064 
00008 
00004 
0105C 
00000 
01060 
010B0 
01064 
01058 


01080 


CCCC4 
Oc Coc 


05A0 

D204 A006 AOOB 01008 0100D 
C203C1D5D02 
E3C8C5D0SC5 

90EC DOOC 

05C0 

58B0 CO9A 

41FO C046 

50FD 0008 

50CF 0004 

5830 CO3E 

5843 0000 

5040 C042 

D203 BO008 CON92 CCOOR 
41D0 C046 

58FO CO3A 

O5EF 

5800 C092 

58DD 0C04 

98EC DOOC 

OTFE 

00000000 
C0000000 
COCcOCcO00 
od0ddCOCODNCCONNN 
D7D9CTC3 
D7D9C7C2 - 
00000000 
00000000 
00000000 


PART FOLR 


STMT 


123 
124 
125 
126 
127 
128 
LZ? 
120 
131 
132 
133 
134 
Las 
L3€ 
137 
138 
139 
14C 
141 
142 
143 
144 
145 
146 
147 
14° 
149 
150 
151 
LZ 
£53 
154 
155 
156 
157 
158 
15S 
1€0 
161 
162 
Lea 
164 
Les 
| ot 
L167 
16€ 


SQURCE 


EXMPL2 


HERE 
THERE 


PROGB 


STATEMENT 
START X*1L000° 
EXTRN SIGN, PROGC 
ENTRY DAV 
BALR 10,0 
USING *,10 
MVC HERE,THERE 
DC C' BLANK! 
DC C'THERE!? 
LTORG 
SECT 
STM 14,12,12(13) 
BALR 12,0 
USING *,12 
L 11,=A(DCT) 
USING DOT,11 
LA 15,SAVBB 
ST 15,8(13) 
ST 12,4(15) 
L 3, FLOR 
i 4,0(3) 
ST 4, FLCC 
MVC SANDY,LATG 
LA 132,SAV3B 
L 15,6AZ 
PALR 14,15 
L Q,LlAIG 
EGU * 
L 13,4(13) 
LM 14,12,12(13) 
PR 14 
NC A( PROGC) 
OC A(S IGN) 
DC PLOt 
DC Lees 
DC C'PFGC! 
NC C'PRGQ! 
GC 

=A(DCT) 
CeM 
5 ee 
Ee ae oa 
ES F 
DS F 


FOLFEBES 
EXMPL2 


$$€$ QUESTION 7.41 S$$$S$S$$S$S$EES$EEEESESS$SS 
$ HOW MANY VARTABLE FIELDS WOULD HAVE $ 


$ BEEN PUNCHED FOR THIS PROGRAM? $ 
ESFEHSFHHSHHEHSSESSSSHSSS$HSSHSSHSESSHSHSHESHS$HESH$SS 
$ $ 


ESFESFFSHSSESSFSESSSSHSSSFSHSSHHSSSSHHSHHSHSS SH SS 


$$$ QUESTION 7.42 S$$ESS5S$SS$S$H$$EEH$HS$S$SSHS$SH 
$ LIST THE SYMBOLS THAT PRODUCED $ 
$ SECTION DEFINITION (00) TYPE FIELDS.$ 
ESESHSFSHSSSSESHSFESSSSS$SHSHESESHESHSHSSSSHESHESS 
$ $ 
ELESFEFSHEFSESESHESSHSFSES$ESSESHSSSLSSESESHHSHSHSS 


$$¢ QUESTION 7.43 S$$S$Hh5H$ES$HHHEE$H$ESES$S 
$ WHY DOES THE SYMBOL DAV APPEAR IN $ 
$ THE ESD LISTING? $ 
SESFHSHFFSSESHSSHESSSH$SHSHSSSHSFSS$SESSHSHSESHH$ESSS 
$ $ 
EFSHSELFEFESFHESESESHSSESEHSHSHHSSSHSHSHFSHHSFHESH$SS 


$$$ QUESTION 7.44 $E$S$S$S$S$SS$SS5S$EHS$H5S$H5SS5SS 
€# ARE THERE ANY UNKNOWN ASSEMBLED AD— $ 
$# DRESSES IN THIS LISTING? LIST THEM $ 
EFEFHFESESSESSESHSHSEFHSESHSHSSESSSSHHSHSFE SHS SS 
$ $ 
SEEHHSHSESSFSFSEFSHSESHESSSHHSHESHSHSFSHSEHSS SEL SS 


$£5 QUESTION 7.45 S$E$S$ES$S$S$EESESSES$ESSSESS 
$6 IN WHICH CONTROL SECTION [fS THE $ 
$ SYM8OL DAV DEFINED? FROM THE ESD $ 
$ LISTING, WHAT IO NUMBER HAS BEEN AS~$ 
$ SIGNED TO TFAT CONTROL SECTION? $ 
FFSESEHFSESEFFESSFHESFHSS$EHHSESESHS HHH E SHS HSHSHS 
$ $ 


SHFSEFHFESFSFSIESEHESHSSESHFHSSSEHSHSHHSHHSHSHSH$HS HS 


PLEASE VERIFY YOUR ANSWER BY CHECKING THE 
NEXT PAGE 
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CCC124C0 
00012500 
CCC12600 
C00127C0 
00012800 
00012900 
00013000 
00013100 
€C00132 00 
CCC13300 
00013400 
C0C13500 
000136CO 
C0C137C0 
00013800 
00013900 
00014000 
CCC14100 
00014200 
CCC14300 
000144C0 
CCC14500 
000146C0 
CC014700 
00014800 
CC014900 
COC1L50CO0 
00015100 
C0015200 
000153C0 
00015400 
00015500 
OC0156CO0 
CO00157C0 
0CC15800 
00C15900 
OCC1LECCC 
0CC161 C0 
000162C0 
000163C0 


CCC164C0 
OOCLE5CO 
COC1646CO 
Cc016700 
CC0168C0 


6 


PAGE 


SECTION ONE PART FOUR ANSWERS 


RELPA. 02 


6/05/70 


FCLFEBES 


STMT SOURCE STATEMENT 


ADDR1 ADDR2 


OBJECT CODE 


LOC 


* 


fe ak ok ok 


SIX (4), 


LT 
172 
173 


ONE FOR EACH ENTRY IN THE IN THE ESD LISTING * CCCl1 72 C0 


ate 
as 


00017300 


se 
* 


+ 


AY 


ate we ste yt. 


oi x * * *K x id alts ali 


ek ale oe ole sl oe ak oe oe ¥! 
BAR AR AR AR AK AS AS 


yA 


4 


© €CC17500 
* CCC17600 
KKKKKKK CCOLITOO 


she 
3s 


3 


AND PRCGB 


EXMPL2 


sly 
a 


3K SKE AC KK IE OK 2K 


ate ah ve ole ole oe ke 


x 


we ate he te le le WL 
BRA AE AS AS AS OAS 


a 


177 


ce RHR COCL 7900 


ASSEMBLER 


00018000 
@ Ccc1is8i00 
*x*e* QOOLEB2CC 


we 
Ped 


' ENTRY ! 


OF THE 


LABELED DEFINITIGN TYPE BECAUSE 
INSTRUCTION 


al, 
aS 


180 
181 


* 
“7 


ao ke ake ak te fe ok 


FRR AE AE 


le ate ale vie ste be le we se a he 
ah 26 AS Ae AR as 


Fe RC A of ake af ae ak ok ak aie ae ako ak 


AN AS ASO, 


+ 


182 


00018400 
* C€CC18500 
ee CCCL86CO 


ego tok ak a kote ak ok ak 


x >t 


ANDPROGC) 


{S IGN 
Bekok kkk oke ak ok dk kak ak ak ak ak fake slak ak ak ake kc ak akc ak ofc ale ofc ofc ak a 2 


ah ste ste 


al, 


re i is Ts Se el 


te ste he ate 


YES THE EXTERNAL REFERENCES 


se 
BS 


1&5 
1 &6 


231 


00018800 


v4 
36 


ste ste sles 
ak ask 


aly ale 
Sas 


PEAR AE AE OE AE AE AS 


"PROGB!. 


ESD ID NUMBER 


ate 


she ve ate ow ah WG St 
SAS < 


ste 


MF AK AR 2K 


IN THE CCATRCL SECTTON KNOWN AS 


oe a8 ae 


CC018900 
cce19000 
QdO01LSICC 


Sard 
at 


THIS CONTROL SEC 


OF O04. 


ate 
“5 


beg 
19C 


x 


WELL HAVE HAVE AN 


TION 


she ste Me ste she sh ole WY Sle 
28 38 AS on aS 


Ord 
>< 


* ye she 
< an aK 


ewe he 
yas 4 


A 


we vw ¥ 
ard 


ate 


she 
a AR a Ay 


ste 


ate sty 
oe ae 4 


ale 


a8 aR aR 


the sb she we wh al aly ot ty 
ARR AR AS AS aS 


rd 


ate we sly ste 
Aa AS AR AS 98 


aN AS aS 


as as 


“ 


191 


OCC19300 
00019400 
occ19500 


PLEASE ~PRUICEEU JON TO 


FINAL PART. 


CRORES 55 Ci Eos 


WHICH REGINS THE FIFTR AND 


THAT CONCLUDES PAKT FCUR 


1o3 


NEXT PAGE 


END 


BBall 


195 


WR AR AR AR AR AK FE AE AR AR a I IR KA IK IR IK RK KA aR AK HA AR A OK AR A KK RO A AR AK AB AE AK FE aK RR AE He RA HA AK FR AR OK IK KR IE AK IR IK AK AE IK OK HE IK IK IK A AK AK IK AK RK AK AK AK AK AK ARK RAK AK ARK AK AAR RR AR KR IKK KK EK KO OK A ORK 


RELPA.O2 SECTION ONE PART FIVE PAGE 1 
LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT | FCLFEB69 6/05/70 
| Aa %* He ce Rk ok Me oe oe oe te ok ae Ae ae oe ee ook ae Sok ae ok oe ae ake oR oR a ok oi a ie a oi aK a ok ok ok oe ek kk ok kok ok kkk KR KR KKEKHK CCCO03CO 
| 4 x * THE PPEVICLS FOUR PARTS CE THIS SECTION SHOWED WHEAT INFORMA- * COCOC4CC 
5 * TICN THE ASSEMBLER SAVED. THIS PART WILL AID YOU IN LEARNING * 0C000500 
6 x * HOh THE LCADER WILL USE THIS INFORMATION. FOR THIS PART OF THE® CCCO00600 
a. * SECTICN, THE ANSWERS IMMEDIATELY FOLLOW THE QUESTIONS. * CCCOOTCO 
a ox * PLEASE PRGCEEM TQ THE CONCLUSION OF THIS SECTION. IT STARTS * CO00080C 
Q x * RIGHT HERE AND CNLY GOES FCR FOUR MORE PAGES. * 00000900 

1G ¥ % 


Jo to lok Gio a Ga RG GiGi i tok tok io doi lok aoioiak ok iota teak dake kak aki ak thok ak akook teak akack OCCCLOOC 


l2 * EGESEETSESS QUESTIGNH $H$H$H$H$HFELESSSESLSSSHHSHSHESLSHSHSESHEHSHESHESHSHS OOQOOIZCC 
13 * € WHERE CCES THE LCADER GET THE NECESSARY INFORMATION?$ 00001300 
14 * $ FCR RESCLVING ACCRESSES? $ 00001400 
15 * S$SEFHESHSHSHSSHFESHESEFSELESESESHHSSSSSHESHSHESHH$SSHSSHSSHESHSHSSHS$HESHHE CCCCI5O0O 
1é * $ $ O00C1L600 
1? * ESEFESTEEFESESFSESSESFESHESHSSHESHHSH$SESHESHHEHSHSHEHSSHHH$SEH$H$SES$S CCOOQ1LIOO 
N 
nN 
1S x = SSS. > ANSWER —=—<SS=SS== S22 SSS ==> === 2==2= == COCELSOCO 
20 * = FROM THE ESD CARDS OF THE OBJECT .DECK = 00C020C0 
21 * S225 S>s52 5322555 >——>> 5S SS SSSs 5 SSS SS SS > 3 5—5=22- DOCOZTCO 


€&¢ 


RELPA. 02 SECTION GNE PART FIVE PAGE 2 
LCC OBJECT CODE ADDR1 ADDR2 STMT SOUPFCE STATEMENT FCLFEB6S 6/05/70 
232 %* 2K EK aK Ke aK aie oi aie ok aso a a ok ok oe oe ce aie ik oye ae ok Re ai ale of ie ae a oe ic of oi oe oi i oc oko aK oo ok ok ke ok ok ok xo kkk kkKKEK CCCOZ300 
24 % * TABLES BUILT PY THE LCADER WILL HAVE ONE EXTRA FIELD FOR EACH * CCCC24CO 
Box * ENTRY THAT HAS AN ESD IDENTIFICATION NUMBER. THE NEXT FEW * 00002500 
26 * * QUESTICNS ANC ANSWERS WILL SHOW YOU A NEED FOR THIS EXTRA * ©C0002600 
27 * * FIELD AND HOW IT IS USEC BY THE LCADERS. * 00002700 
28 BHO ie ie ok ole A ote okt oie afc ic aie ak oe ok oi ok a ok of oe 9s oe oe ik ake Xe ole ik ake he eC KE ae ok of oie os 3c oie ok ok oie ie ok ok aK ok KK RK KK EKE OOCOZ8O0D 
2C * S$$EFES$E$$  CUESTICON F$S$EES$S$S$H$SESS$SSH$HSSHS$HS$H$SSSS$SHESS$$H$S$ CCCCICCO 
31 * $ HINT---- REMEMBER, ONLY THOSE ENTRIES THAT HAVE AN $ CO0C31CC 
32 x ¢ ESC IC NUMBER WILL HAVE THE EXTRA FIELD. $ 000C32CC 
33 %* $ $ 00003300 
34 * $ WHICH CF THE ENTRIES IN THE FOLLOWING ESD LISTING $ CCC03400 
35 * ¢ WILL HAVE THE FXTRA FIELD? $ CCC03500 
36 * SEFSHESESFESFESHSHESFSSSSSSESFHSSHHSHSHHHSS$SHSHS$SH$HESSH$SS$SS$S$HHS$$S$HS COOOZG6OCC 
37 * $ $ 00003700 
3e@ x EFESEESESESESHESE SEITE SESE SSHSSHSHESHSHHSHSHHSSHSHSSSSSSSHS$S$HS$H$SS$SS CCOOZB8OO 
LC KEEFE EEEE EE EE EEE EERE EE EEE EEE FREE EEE EEE EEF EHH Ft ttt t ttt tee tetttttt+t+tttt+ CCCC4000 
4] * EXAMPLE CF A TABLE BUILT BY A LGADER + 00004100 
42 * SYMBOL TYPE IC ACOR LENGTH LD ID >EXTRA FIELDK< + CCCC4200 
43 * ccc ccc ccee + 00004300 
44 * PROGAAL SD 01 001000 000084 . ° + CCCC4400 
45 * PRIGB ER 2 ; ° + 00004500 
46 * SIGN LC 001074 Ol ° . + CCCC4600 
47 * ASUAI1 SO C3 001088 00004C . ° + 00004700 
48 * CM 04 000000 000010 ° ° + CC004800 
LD KREEFE AEE EEE FE EEE EAL EEE EERE EHR EE EE FEE EEE EEE Ett tte te ett ettetetett++++ettt+++ = C0004900 


ve? 


RELPA. 02 SECTION ONE PART FIVE PAGE 3 


LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FCLFEB6S 6/05/70 


SL KFtttett ANSWER FERRE EEE EEE EEE FEAF EE EEE EE EE EAE AE THE te tet etetttete+te+++ 00005100 


52° * EXTERNAL SYMBOL DICTIONARY + 900005200 
53 * SYMBCL TYPE TO ADDR LENGTH LC IC >EXTRA FIELD<K + C€C0C05300 
54 * eer ercccoes + C€0C05400 
55 * PROGAAL SD O01 001000 009084 EDs ° + C€C005500 
5é * PRONGB ER 02 = Ps ° + C€C0C5600 
57 * SIGN LD OO1L074 Ol . ° + €0005700 
5€ * ASUBIL SD 032 001088 00004C =o ° + CCC05800 
59% CM 04 000000 000010 me De ° + 00005900 


CC REFEREE EE EE FEE ERE EEE EEF EE EERE EE TEAL E AEE EAL ETE AE EEE EEE HH te teteetetete++++ CCCO6000 


62 *eeKKKeK YOU WERE CCRRECT IF YOU SAIC EVERY ONE BUT THE LABEL DEFINI- C0006200 
63 * TICN (LD) ENTRY. ¥* RHR KK C0006300 
65 * eke ok ok ok ak ake ak ak ak ok ak ak ok ok aki akc ok ke ak ak ok ke ok ok ake aie ole ake ak akc ake ok ake of ae ak fe aks of ok ak ak ale ke ote aie oie ole ake ake ake ote leak teak kate §=OOCCE5CO 
66 * * * QO0O0066C0 
é7 * * ACW A LITTLE ABOUT THE VALUE IN TKE EXTRA FIELD. * COCCE67CC 
68 * % * 00006800 
6S * * THE EXTRA FIELDS WILL CCNTAIN A VALUE THAT IS THE DIFFERENCE * CCCC6900 
7C * * BETWEEN THE ASSEMBLED ADDRESS OF THE ENTRY AND WHERE IN CORE * CCCCT7O000 
71 * * THE LOACER DECIDES TC PLACE THE INFORMATION REFERENCED BY * OOCOTICC 
12 %* * THAT SYMBOL. THIS VALUE IS KNOWN AS THE RELOCATION FACTOR. * QO00C72CC 
73 * * * 00007300 
14 =* % RELOCATION FACTCR = CCRE ADDRESS — ASSEMBLED ADDRESS * CCC07400 
75 * * * QOCCO75CO 
16 * * * COCCTECO 
77 * * * Q0007700 
78 * * x Co007sco 
1S: & BOR RO IRR AK ROR kkk kok 2 2k ke kak kk a koiolo i dk okokok ak loko doi kk ik ok dorotote doko kekokdok §CCCC7TSCC 
81 * EEEEFEELEHSE  CUESTION S$SSHSESSFFESFSESHF$SHHSHSHSSSHESESHSHSSS$ESHES CCOCBICC 
C2 * $ USING THE ESC LISTING FROM THF ABOVE ANSWER $ 00C08&200 
G3 %* ¢ AND THE FCRMULA FOR A RELOCATION FACTOR, FIGURE $ CCCC83CO 
R4 x $ THE RELOCATION FACTGR FOR PROGAAL AND ASUBIL. €¢ 00C08400 
85 * $ € C€0008500 
R86 * $ ASSUME THE PRCGRAM WAS LOACTED AT 063820. $ COCC8600 
a7 * $ € ccccsae?7cc 
88 * $ ; $ Q00C8800 
89 * SHEFEFESEHSSES EEE SSF ESHSSSESESSESHSSESHSESHH$SHSHSHESHESHESHESSS COOOCBIOCO 
cO0 x $ $¢ O0009000 


0 
_— 
3 


SFEFSEESESHESSEFSESHEHESSSHESHEHSHSSSHSHEFSFESHFSFSEHHSHESHFESSESSH$HSHSH CQOOIICO 


Gz 


RELPA.O2 SECTION ONE PART FIVE PAGE 4 
LCC OBJECT CODE ADDR1 ADDR2 = STMT SOURCE STATEMENT FCLFEBES 6/C5/70 
G3 KFFEHt tte ANSWER  FEFEEEFEEEEEEEFEEEEAFEAAE EEE FE t ste teste ettettte++et+ «600009300 
94 * EXTERNAL SYMBOL DICTIGNARY + 000C940C 
95 * SYMBOL TYPE IC ACDR LENGTH LC IC >EXTRA FIELD< + 00009500 
S56 * ccc rcceccce + COQ0C9600 
97 * PROGAAL SD O1 001000 000084 —~>. 062820 . + C0009700 
S&8 * PROGB ER 02 ° ° + CC009800 
99 * SIGN LD 001074 Ol ° ° + C0009900 
10C * ASUBI SD 03 001088 00004C —->.- 062820 . + CC0Q100C0 
icl * CM 04 900000 000010 » O63F4E . + €0Q010100 
LO2 RHF EHHE FEAT EAE EEFALEFAF EEE AAEE ATE FE EE EE ATH EH HEH tte tt tet teste ttt+++etet+++ «6 CCC1 0200 
104 * ROC IGG RO GIG Oi GIGI i ia lak lick loka ak ddlokoictototoicick dakoloktakdakcke 60010400 
EOD * AS YOU SHOULD NCW KACW, EACH OF THE TEXT (TXT) CARDS HAD AN * €C010500 
1Ccé * * ESD NUMBER CONTAINED IN IT. THE LOACER USES THIS NUMBER TO * CCO1LOECC 
107 * * FIND OUT WHERE TO PLACE THE TEXT INFORMATION CINSTRUCTIONS * OOO1LO/CO 
108 * * AND CCASTANTS) IN CORE. * C0010800 
EOS. 6 * * CCC1O0900 
110 * * REMEMBER, FACH TEXT CARD ALSC CCNTAINS AN ASSEMBLED ADDRESS * 00011CCC 
lll * * AND A FIELD THAT SAYS FOW MANY BYTES GF TEXT INFORMATION THE * Q0011100 
ll2 * * CARD CCNTAINS. * €0011200 
113 * Se IO fo Coto cio i Gioioidoioiokk doi ioioioidgo i i olakiolokgoigok dokakdak dokktekakdeeak OCCLI3CC 
EUS Coe cece crc ccc rccererrer verse evens esesscesecsseseccscesesesecccces«s OVOLI500 
116 * » USE THE ABQVE ESC LISTING AND THE INFORMATION SUPPLIED « 00011600 
lif * » SELCW ABTCUT A TXT CARD TO ANSWER THRE FOLLOWING QUESTIONS . O0011700 
Lie o* Coe ere rrr eer ecr eres ecesesececeseevesscsscesecssesescccsseccvee COOLISCC 
12C * INFORMATION IN A TEXT CARD CCQ12000 
121 * ASSEMBLEC ACDRESS = KFEX 001008 €0012100 
122 * ESOTD NUMBER = Ol C0012200 
Lae os NUMBER QF BYTES = HEX 36 000123C0 
125 * S$$SESESESHESEES  CUESTICON 7.51 FHEFSHHESHESHSHESSESESHSHESHSSESS$SH$HS CCCL2500 
126 * $ WHICH ENTRY IN THE TABLE WOULD THE COADER GO TG WHEN IT $ CCC126C00 
l2¢ * $ RETRIEVES THE VALUE IT HAS TC ADC TO THE ASSEMBLED ADD-— §$ CCOL27CC 
12€ * €#€ RESS IN THF CARD? $ CCO128C0 
129 * HGESEEESEFSETEFFEEFESFESHSHESHSFEESSSESESHSSESFESHSHSESSSHSSSSSS$SS$S$SE COOLZIOO 
130 * $ . $ 00013000 
L131. °* SEFFESFSESESHSFHSFESESSHEFSESHEHFESESHESSSHSS SSH HSHSFES$SSSHSHSHSHSSESSEFSHESHS CCCL31CO 
133° 38 S$ESSSSESSSSEESES CUESTION 7.52 FES$S$HSS$$SH$HSSHESSSESFSSSHSSESESHS CCOL33Z00 
134 * $€ AT WHAT CORE LOCATION WOULD THE FIRST BYTE OF TEXT IN- $ 000134C0 
135 * $ FCRMATICN IN THIS CARD BE PLACED? (ADD. OF PROGAAL 63820)% C0013500 
i3e * PESESHSLEHEFSEHSESHFESLESHSHSESFEFSFEESESEHSHSSESSSESHFHSHHSHSH$SHSHESSSSSESH$SS CCCL3I6O0C 
| a $ $ COCC1L37CO 
138 * SESFESSFEESFIFE EEE LSSSFHSSH SESS SSSESHSSESSHEHSFESESHSHSHSSHSSSSSHESHSHESES 0COOL3800 
140 * SSS$SSESSESHSSESES  CUESTION 7.53 SHHH$$HHH$HFHSSHSESHHSHSSSS$$H$SHESS$ OCOL4000 
141 * $ AT WHAT LCCATICKN WCULC THE LAST BYTE FROM THIS CARD BE $ CCOC141C0 
142 * $ PLACED? $ CCOL42C0 
143 * EFEFESFESHFEHSSHSSSHSSSESHESF ELE EES EFESESHSSESHSHSHESHSHSH$SSSESHEHSHSHSS$SHSH$SSH$ CCCL43CC 
144 * $ $ 00014400 
145 * EIEESELSEESESEESHEHSFSHSSSESHSHSSHSSSHSHSHSSHSSHSESFE SHES HESHSEHSSSHSSS$S$SS$SS OCOL4500 


9&2 


RELPA.02 SECTION ONE PART FIVE PAGE 5 
{CC OBJECT CODE ADDR 1 ADDR2 STMT SOURCE STATEMENT FOLFEB69 6/05/70 
| 147 * ANSWERS CCC147C0 
146 * 7.51 RMS SS SS SSS SSS SSP SSS SSS SSH SS SS SS STS SH SS ST SS SSH STS SSeS T Ss SSS SeSsSsts=ez= CCCL4900 

15C * = FIRST ENTRY= PRCGAAIL. = CC015000 

161 x = WHY--BECAUSE THE ESDID NUMBER IN THE TEXT CARD WAS AS Ol. = 000151CC 

Ve? = = THE LCADER GOES TC THE ESD TABLE FHAT HE BUILT AND SEARCHES = C0015200 

laos a = FOR AN ESDID NUMBER THAT MATCHES THE ONE IN TKE TEXT CARD. = 00015300 

154 * =SSSS S25 SSS 5sS5 253253 53 SSS SSS S555 SSS S25 SS SSe 522525 ssS SSS === 00015400 

156 * 7.52 SS 2-S2 2S) 55S SS SSS 5 SS ]SSSSSe5 S25 55552555 2225-55555 5555555 —>==2]s= 0061 Ss60C 

157 * = CORF LOCATION 063828.(ASSEMBLED ADDRESS + RELOCATION FACTOR = COO01L5700 

158 * SS ea Se a SS a Se Se eS ee Se SS SS Se eS Se a SS Se = Se Se Se Se eS = SS SS Se Se eS CCCI SB 00 

160 * 7,53 SSBS reer SPSS SSS SSS STS SSS SST SSS SS ST SSS TST SS SS Ss SSeS SsSesseseseez=e==ze=== 0CO01L6000 

1é1 * = CORE LOCATION 06385D. THIS CORE ADDRESS IS 35 BYTES AWAY = 000161C0 

162 * = FROM THE BEGINING ADDRESS THAT WAS SPECIFIED IN THE CARD. = 0C0162C0 

163 * = TF THE LCADER STARTEC PLACING THE BYTES IN CORE AT THE = 000163C0 

164 * = ASSEMBLED ADDRESS PLUS RELOCATION FACTOR, AND IF IT KNEW = €C016400 

1és5 * = IT HAD TO PUT HEX 36 BYTES CF INFORMATION IN CORE, THE IN= = OQOOLG65CC 

166 * = FORMATICN CONTAINED IN THE CARO WOULD GO FROM CORE LOCATION = C0016600 

Lé7 * = 063828 TO CORE LOCATIGN 06385D. = 00C167CO0 

168 * SSeS 3-255 5 SSS 2S 25253 5—55 2555255555525 5522 2]25 555555552 =22 5525 =. COOTESOO 


170 * THIS CCMFLETES SECTICN CNE OF THIS PROJECT. (RELPA.O2) WHEN YOU HAVE 00017000 
171 * REACHED THIS POINT PLEASE TURN YOUR ANSWER CUE TO WH IT E.VERIFY 00017100 
172 * WITH YCUR INSTRUCTCR THAT YOU HAVE COMPLETED TFIS SECTION BY Ccci 7200 
173 * CCMPLETING THE NEXT PAGE AND SUBMITTING IT TO HIM. 0001 7300 


Lez 


RELPA. O02 SECTION FNE COMPLETICN PAGE 


LCC OBJECT CODE ACOR1L ADDR2 STMT 


176 
178 
1éC 


182 


184 


NO STATEMENTS FLAGGED IN THIS ASSEMBLY 
184 PRINTED LINES 


3 


SOURCE STATEMENT 


CCMMENTS 


END 


FCLFEB6S9 


PAGE 6 


6/05/70 


CO01 7600 


Cc01 7800 


Ccc1 8CCO 


000182C0. 


C0018400 


PPPPPPPPPPP 
PPPPPPPPPPPP 
pp pp 
pp Pp 
Pp pp 
PPPPPPPPPPPP 
PPPPPPPPPPP 
pp 

pp 

pp 

pp 

Pp 


AAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AAAAAAAAAAAA 
ANAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AA AA 
AA AA 


2222222222 
222222222222 
22 22 


22 
222222222222 
222222222222 


9999999999 
999999999999 
39 99 
o9 99 
99 99 
999999999999 
999999999999 


oq ag 
999999999990 


9999999999 


SSSSSSSS385 
SSSSSSSSSSSS 
$5 SS 
SS 
$$$ 

SSSSSSSS5 

SSSSSS3S85 
SSS 
SS 
SS SS 
SSSSSSSSSSSS 
SSSSSSSSSS 


CECCCCCECE 
CCCCCCCCCCCC 
CC CC 
CC 
CC 
CC 
CC 
CC 
Ce 
CC Ce 
CCCCCCCCCCCC 

CCCCCCCCCC 


TTTTTTITTITTYT 
TTTITTTTITITTT 


EA A AR AR AK A KK AE AK ROK AK FR EIR AR A BR KO AK I A FAK AK AR AR AK A AR AK AK KR ARK OK OK OK OK IK ARK IR AR AK OR OK IK OG IK AK AK IK IK AK AK AK AG AR AR IK AK OR AR IK IK IKE OK KK AK OK AK AK RR AK OK AK OK A AR A OK IK OK OK OK AK SR OK AK KK AR AK IK A AK EK AR OK IKK 


2222222222 
222222222222 
22 22 

22 
22 
22 
22 
22 
22 

22 
222222222222 
222222222222 


6EZ 


REL PA. 02 SECTION TWO PART ONE PAGE 1 
LCC OBJECT CODE ADDR1 ADDR2 STMT SGURCE STATEMENT FOIFEB69 6/05/7C 
3 * THIS SECTICN CONSISTS CF TWO PARTS. PART ONE IS AN EXTENSION OF THE 00C0Q0300 © 
4 * THE PREVICUS SECTION. BY THE TIME YOU FAVE COMPLETED THIS SECTION 00000400 
5 * YOU WILL HAVE SEEN HCW A LCACDER USES THE VARIOUS QBJECT CARD FIELDS ccco0500 
6 * TO RESOLVE THE ACDRESSES WHICH MAKE MODULAR RELOCATABILITY POSSIBLE. CCCC0600 
8 * DON'T, IT REPEAT, CON'T READ EACH PIECE OF CODE IN THE LISTING. READ docdodsco 
9 * JHE QUESTICN AND ANSWER IT BY GOING TO THE NECESSARY CODE, ESD LIST- 00000900 
10 * ING, RLD LISTING AND DUMP. PART ONE OF THIS SECOND SECTION BEGINS 00001000 
11 * RIGHT CN THIS PACE. SO PLEASE PRCCEED AND DON'T FORGET TQ BUG YGUR OQCO11CC 
12 * INSTRUCTCR WHEN YOU RUN INTO ANY PROBLEMS. 00001200 
14 * PART ONE COCO01400 
000000 16 START C0C01600 
17 * He Xe A ook ok ok aie a ao a ok a a ook oie oi a a ok oie kak ie ok ie ok i a i oie a ok ak eo a ie aK oi ko ok ok ok ok ok eR RRR KK 6CCCCLYCC 
18 * * HERE ITS HOW THE MATERIAL FCR THIS SECTION TS ARRANGFD. PLEASE 00001 800 
19 * * READ OVER THIS LIST BFFORE PEGINING THE QUESTIONS. 00001900 
20 * a 00002000 
21 * * ESD LISTINGS GF TWC PROGRAMS SHOWING THE EXTRA FIELDS LSED C0002100 
22 * ** PY THE LCADER. {PAGE 2) CC002200 
23. * % CCC02300 
24 * *K ASSEMBLY LISTING CF PRFCGAA1 (PAGE 3) CCC02400 
25% * 00C02500 
26 * * ASSEMBLY LISTING CF EXMPL2 {PAGE 4} CCC02600 
at * * CC002 700 
Za * RLDP LISTING OF PRCGAAL CCCO2 800 
29 * * AND EXMPL2 (PAGE 5-6) CO002900 
30 * * 00003000 
31 * - CORE DUMP (PAGE 7) CC0C3100 
aa. * CC003200 
5o°% *x LINKAGE EDITCR MAP (PAGE 8) 000033 C0 
324 * * 00003400 
a = GUFSTECNS AKC COMMENTS (PAGE G9) PART ONE CcCC3500 
20 -% = CCC03600 
at * VES TECNS iN GMM A'S (PAGE JS) PART TW) 000037CO 
28 * KA Ke Fk Ok Se ais He ok ok ois Be te ok oie ok ok a oe A ok a ae ac ke aR oi ok Sk aK 2K as oie ois oe oe afc ak oi ais ae aig a ok ok ae oki kk aK aR KIA «6—COCCOR38BA0 
4C * NOW PLEASE BEGIN THE QUESTICNS THAT START GN PAGE ©& OF THIS SECTION CCO04000 


Ove 


RELPA. 02 SECTION Twn PART ONE PAGE 2 


tCC OBJECT CGDF ACDR1I ADDR2 STMT SOURCE STATEMENT FOLFEB69 6/05/70 


42 *  SECTICN TwC | PAGE 2 00004200 


4G KEEFE EE EE EE EE EEE EEE EEE EEE EEE FE EEE EEE EEE EEE HEE Settee ttt ettteet+t++++++++ = 00004400 


45 * EXAMPLE OF A TABLE BUILT BY A LOADER + Q00C04500 
46 * SYMBCL TYFE (TO ACDR LENGTH LD ID >EXTRA FIELDK< + CC0Q04600 
47 * Terre eee + C€CC04700 
48 * PROGAAI SOD O01 001000 909080 e O62820 . + 00C04800 
4¢ * PROGB FR O02 - 063908 e + CCC04900 
5C * SIGN LD 001074 O01 ° e + 00005000 
51. * ASUBI SD 03 901080 00004C « 062820 . + Ccccs51c0 
52 * CM 04 000C00 OODCLO « O063F48 e + C€0005200 
SA KEEFE E EE EE EE EE EEE EEE EEE EE EAE EEE EEE EEE Ett tt tte etetetteettetttt++4et¢et++et+4et+ CCCC5300 
FQ KEE EEE EEE EE EEE EEE EEE EEE EEE EEE EEE EEE EHH ttt tetteetgeteett¢ttt¢+4e+4++4++ 00005500 
56 * EXAMPLE GF A TABLE BUILT BY A LOADER + 00005600 
57 * SYMBCL TYPE ID ACDR LENGTH LO ID DEXTRA FIELDK + CC0057C0 
5S& * Swe ae 08 ea oe + C0Q0C5800 
59 * EXMPL2 SD O11 001000 000018 « O628F0 . + C0005900 
6C * SIGN ER 02 e 063894 . + CC006000 
61 * DAV LD QOO10A8 03 ° e + 00006100 
62 * PROGB SD. 03 001018 OO00AN0 « O628F0 e + CCC062C0 
63 * PROGC ER 04 Xe O00000 eX + €0006300 
64 * CM 05 000000 000010 « O63F48.. + COCC64CO 
C5 KEEEEEEEEEAE FE FEEE EEE EEE EEA EE AEE EEE E+E Fett ee teettttt4tett4ttt4+44+4+4+4+4+4+4+4+4+4+ 00006500 
67 x PLEASE ASSUME TKE THAT PROGAAL AND EXMPL2 HAVE BEEN LOADED CQc06700 
68 * CORRECTLY AT THE FOLLOWING CORE LOCATIONS: 000068C0 
6G * PROGAAL «eee 063820. C0006900 
70 * EXMPL2 e5coee 0638F0 C0007000 


Lvd 


LCC 


001000 


001000 
001002 
001002 
001006 
OO1O0A 
OOLOOE 
001012 
001016 
001018 
OO101C 
OOL1OLE 
001020 
001024 
001028 
00102C 
001074 
001078 
0010 7C 
001080 
001080 
001080 
001082 
001082 
000000 
001086 
00108C 
001092 
001098 
OO1LO9SE 
OO010A4 
OO1LOAG6 
OO10AC 
0010C8 
0010C8 
000000 
000000 
000004 
000008 
OOO000C 


OBJECT CODE ADDR 1 
05C0 

5840 C026 

5850 CC76 

5054 0004 

58D0 COTA 

58FO COLE 

O5EF 

58FO C022 

OTFF 

0000 

00000000 

00001080 

0000C000 
0000000000000000 
D3E4C3D2 

D7D9C7TC1 

0000102C 

O5C0 

58B0 C046 

D203 BO00 C024 Cd000 
D203 CO2A BOOO OLOAC 
D203 C032 BO04 O10B4 
D203 CO3A BO008 C1OBC 
D203 C042 BOOC 010C4 
0000 

D7C7C1Fl 

00000000 


ADDR 2 


01028 
01078 
00004 
O107C 
01020 


01024 


010C8 


010A6 
00000 
00004 
00008 
O000C 


SOURCE STATEMENT 


PROGAAL 


EXT1 

SCE XT 
GUESS 
SVA 

SIGN 
CHRB 
ADCONSVE 


ASUB1 


ZOOT 
FINAL 


DOT . 
KAREN 
SANDY 
DAVID 


START 
EXTRN 
ENTRY 
BALR 
USING 
L 

L 

ST 

L 

L 
BALR 
L 

BR 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 
LTORG 
CSECT 
BALR 
USING 
L 
USING 
MVC 
MVC 
VVC 
MVC 
MVC 
DC 

DC 

DS 
LTORG 


CCM 
DS 
DS 
DS 
DS 
END 


X*1000! 
PROGB 
SIGN 
12,0 
*,12 
4,GUESS 
5, CHRB 
594(4) 
13, ACCONSVE 
15,EXT1 
14,15 
15,SCEXT 
15 

H*Q® 

AC PROGB) 
A(ASUB1) 
AC TCT) 
Lee oO 
C'LUCK' 
C*' PRGA! 
ACSVA) 


12;0 

*,12 

11,=A( DOT) 
DCT,11 

DOT, ZOOT 
FINAL, DOT 
FINAL+8,KAREN 
FINAL+16,S ANDY 
FINAL+24,CAVIC 
H*OO0! 

C*PGAI* 

TF 


=A( DCT) 


Tran 7TN 


ESD SECTION ADDRESS RESOLUTION 


FOLFEB6S 


PAGE 1 


3/18/70 


00000100 
0c000200 
000003 00 
C0C00400 
00000500 
O0Cc000600 
C00007C0 
0C000800 
00000900 
00001000 
00001100 
00001200 
00001300 
00001400 
00001500 
00001600 
000017CO0 
00001800 
oocc1igsco 
C0002000 
cccc2100 
00002200 
00002300 
00002400 
cccd02500 
00002600 
coc0d2700 
00002 800 
00002900 


00003000 


CC0031 00 
00C032C0 
00003300 
00003400 
00003500 
00003600 


00003700 
CcCC03800 
000C3900 
00004000 
C€0004100 
00004200 


PAGE 3 


eve 


LCC 


001000 


001000 
C01002 
001002 
C01008 
001000 


001018 


001018 
001018 


O00101C 


OO1OLE 
OO1O1E 
000000 
001022 
001026 
O0102A 
OO102E 


001032 


001036 
00103A 
001040 


001044 


001048 


OOLOGA 
OO104E 


OC104E 
001052 
001056 
001058 
00105C 


001060 
0010A8 
OO1OAC 
0010B0 


0010B0 


0010B4 


000000 
000000 
000004 
000008 
OQO000C 


OBJECT CODE 


O5A0 


D204 A006 AOCOB 01008 


C203C1D0502 
E3C8C5DSC5 


9OEC 
05C0 


58B0 


41F0 


DOOC 


C092 


C042 
0008 
0004 
C03A 
C000 
CO3E 
BO08 
C042 
C096 


CO8E 


0004 


00000000 
00000000 


DOOC 


CC8E 00008 


0000C0C000000000 


D7D9C7C3 
D?D9C7TC2 


00000000 
00000000 


00000000 
00000000 


ADDRI1 


ADDR2 


0100D 


0000C 


010B0 


01060 
00008 
00004 
01058 
00000 
0105C 
O10AC 
01060 
O10B4 


O1LOAC 


00004 
0000C 


STMT 


OmNnN ou & WD & 


SOURCE STATEMENT 


EXMPL2 


HERE 
THERE 


PROGB 


GOBACK 


DAVID 


START 
EXTRN 
ENTRY 
BALR 
LSING 
MVC 
DC 

DC 
LTCRG 
CSECT 
STM 
BALR 
USING 
L 
USING 


X*1000! 
SIGN 

DAV 

10,0 

*, 10 
HERE,THERE 
C* BLANK! 
C'THERE® 


14412,12(13) 
12,0 

*,12 

11,=A( ODOT) 
DOT,11 
15,SAVBB 
15,8(13) 
13,4(015) 
3,FLDB 
4,0(3) 
4,FLDC 
SANDY,LAIG 
13,SAVBB 
15,=V( PROGC) 
14,15 

O,LAIG 

* 

13,4(13) 
14,12,12{(13) 
14 

AC SIGN) 

FQ! 

L8FfIO? 
C*PRGC® 
C'*PRGB®& 


=A(DCT) 
=V(PROGC) 


For 
For 
F 


ESD SECTION ADDRESS RESGLUTION (2) 


3/18/70 


00000100 
ccccc200 
00000300 
00000400 
Ccc00500 
00000600 
00000700 
CcCcd08g00 
cocoo0900 
C0001000 
06001100 
00001200 
00001300 
00001400 
CC001500 
00001600 
00C01L700 
00001800 
CCCc01900 
00002000 
C€0002100 
00002200 
00002300 
00C02400 
00002500 
00002600 
C0002700 
C0C02800 
00C02900 
CQ0C03000 
C0C03100 
00003200 
0CCC3300 
00C03400 
CCC03500 
COC03600 


CQC03 700 
CCC03800 
CCCO3900 
CCCO040C0 
CC0041 00 
CCC04200 


PAGE 4 


vz 


POS. ID 


REL.ID 


FLAGS 


RELCCATION DICTIQNARY 


ADDRESS 3/18/70 
00107C 
001020 
001024 
001028 
0010C8 


PAGE § 


bee 


POS.ID 


REL.ID 


FLAGS 


ADDRESS 


001C58 
001 0B4 | 
0010B0 


RELCCATION DICTICNARY 


3/18/70 


PAGE & 


St 


FeP.s 


REGS 0-7 


REGS 8-15 


000000 
000020 
000040 
000060 


063820 
063840 
063860 
063880 
0638A0 
0638C0 
0638E0 
063900 
063920 
063940 
063960 
063980 
0639A0 


063F40 
063F60 


REGS. 


00.000000 CO000000 


00000050 OOO6ETF8 OOD6F800 00063894 
OOO6E778 OCOOD0000 OOC6ETBC 00063F48 


00000000 
O004000A 
00001598 
0004000C 


05C 05840 
00063908 
00000050 
OOO6E778 
05C058B0 
C042B00C 
94404210 
DOC51B1F 
C03A5843 
O00498EC 
00000000 
00000000 
00063F48 


000639A8 
0146004D 


CO00007C 
1000240C 
08000000 
000003 66 


C02658 50 
000638A0 
OOO6E7F8 
00000000 
C046D203 
OOOODICT 
95734110 
9€019561 
00005040 
DOOCOTFE 
000Cc0000 
0000000C 
OcCC0000 


00063F28 
00000001 


FOPCROCT 
FF150001 
00001590 
00040000 


C0765054 
00063F48 
OOO6E &CO 
OOO6E 780 
BOOOC 024 
ClF19562 
O00063F48 
S9CECDOOC 
CO03ED203 
00063894 
00000000 
00000000 
90ECD O0C 


47700324 
00000000 


00.000000 00000000 


50C71D90 
6éF CO0002 
00002120 
0000030A 


00C0458D0 
Oc000000 
CCO6E 800 
CCC6EETFS 
D203C 02A 
41110001 
91019561 
C5C C5 8B0 
BCC8C O8E 
D3E4C3D2 
Oocccoo0n0nd 
00000000 
O5COO04FO 


D?D9OC7C1 
00C00000 


00.000000 00000000 


00-000000 00000000 


D3E4C3D2 DIDICTCI OO0N04F20 0006E430 
6F06390E 00063950 6FC6393A 00000000 


00063820 
OOOOFFOO 
2431 72C0 
00000000 


COTA58FO 
00000000 
00063F48 
6F063822 
8000D203 
4770946C 
O5A0D204 
C09241F0 
41D0C042 
00000000 
0C000000 
00000000 
07004110 


D7D9ICTC2 
00000000 


00002A18 
00000000 
00074200 
0000 CA68 


COLEOSEF 
00063950 
DEVE TEL 
D3E4C302 
CO32B004 
L8ePLIBLF 
AQ0O6A00B 
C04250FD 
58FOCO96 
0006384C 
00000000 
00000000 
C0100511 


902043F3 
00000000 


01040080 
FEO040233 
00040000 
00040000 


58FOCO22 
6F063838 
O0004F20 
DYD9CTC1 
D203C0 3A 
1BFF4910 
C2C03C105 
000850DF 
O5EF5800 
00000000 
00000000 
D7 CICTC3 
OFO63A4C 


00000000 
00000000 


BOO3AFFE 
80001106 
Q00002C0 
0000022E 


O07FFOOOO 
00063908 
0006E430 
0006384C 
BO008D203 
954A47B0 
D2ZE3C8C5 
00045830 
CO8E58DD 
00000000 
00000000 
D7TD9C7C2 
TFFFOAOE 


0000A080 
00004000 
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PAGE 7 


9bc 


F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST»MAP,NCAL,LET 


VARTABLE OPTIONS USED — 


TEWOOOO ENTRY UTILITY 


ITEWO461 PROGC 


SI ZE=(45056,6144) 


MCDULE MAP 
CONTROL SECTION ENTRY 
NAME ORIGIN LENGTH NAME LCCATICN NAME LOCATION 
PROGAAIL 00 80 
SIGN 14 
ASUBL 80 4C 
EXMFL2 DO 18 
PRCGB E8 AO 
DAV 178 
UTILITY 188 5A0 
PRINT 1LEA PCHKRETN 446 
$BLANKCOM 128 10 
ENTRY ADDRESS 188 
TOTAL LENGTH 138 
*#*KGO DOES NOT EXIST BUT HAS BEEN ADDED TC DATA SET 


TEWO461 WARNING —- 


SYMBOL PRINTED ITS AN UNRESOLVED EXTERNAL REFERENCE, 


DIAGNOSTIC MESSAGE DIRECTORY 


DEFAULT OPT ION(S) USED 


NAME LOCATION NAME 


NCAL WAS SPECIFIED. 


LOCATION 


Pace & 


Lve 


RELPA.02 SECTION TWO PART ONE PAGE 3 
LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FCLFEB69 6/05/7C 
72 * SECTION TWO PAGE 9 00007200 
14 * $$$S$H$SESSH QUESTION 7.61 FHSS$FESHSHESHHSSSESHSHSHSSSHESESESESESS COOOT4CO PAGE 9 
15 % $ WHY WAS THE EXTERNAL REFERENCE (ER) FOR THE SYMBOL PROGC $ CCCO07500 
16 % $ GENERATED? $ CCCO76C0C 
tT x S$EFSESEFFELFEHFEESHSSESSESSHSESESEHSHSSHHSSHSHHSHSHSHHFSHHESHESHSSESSSESES$SSS COQOTICO 
78 % $ $ 00007800 
i ie as SESSESHS$SHSHSHSEHFSSSEHSESESESSSHSEFESEHSHSSSHSHESHHSHHSHSSHSHHSHSHESS$HSSHH$ESSESHSH$SH CCCAOLICO 
81 * $ES$ESESEHS QUESTION 7.62 S$E$S$H$ES$H$EHHESHSHSSESHS$SHSSHSSESSESSESSESESHES OOOCS1I OO 
G2 $ HCW DCES THE LOADER KNGW THAT THE FIELD FOR THE SYMBOL $ CCCG82CC 
@3 * $ PRCGE WAS PRCDUCEC BY AN EXTRN INSTRUCTION IN ONE $ 00008300 
84 * $ PROGRAM AND EY A NAMEC CSECT OR NAMED START INSTUCTION $ 00C08400 
85° 4 $ IN THE CTHER PROGRAM? $ 00008500 
86 * EFSELHESHSEFSHSESSHSSHSESHEFLELESESSESFSHESHSSESFHHFESSHESSHSSSSHSESSHSHS$HESE CCOOB6CO 
88 * $ESSSS$ESS QUESTION 7.63 S$S$F$EHFHSS$HSHSHSSHSHFSESHESSSHESHSHESSHSHESSH OOCOBECO 
89 * $ WHY IS THE RELOCATION FACTOR FOR THE SYMBOL PROGR DIF- $ 00008900 
2.0) $ FERENT IN THE TWO TABLES? $ 00009000 
oi .c% SEFFSHSFSESHSSSSSSSHSHESES FE IFES ESS SSHSESHFHSSHSHSHSHSSESFHSSHSSSS$SE$SSESS$H$SS CCCCILOO 
S2 * $ $ 000092 00 
$3 * ELEFESFEFEEESESHESSHESSESHSESSEHSSSHSHHEFSFSESESESESHESHSSHSSSHSHSSHSESESHES 00009300 
O5. SS$$$$$$ES$H$ QUESTIGN 7.64 S$$S$ESEHESHHSSSESH$SHSESSESH$ESESSSESS$SES 0CO009500 
S6: = $ WHAT IS THE ACTUAL CORE ADDRESS OF THE DATA PFINTED TO $ CCCO9600 
S7 * $ BY THE SYMBCL PRCGB? $ CCCO0O9700 
98 * EEHESSEHSSSSHEF FEL ESSHSFSSESHESSEHSHSSHSSHSHHFHFESSESH$SHFSHSHSHSSSH$SS$HESSH$HES OOOOVSCO 
99 $ $ 00009900 
LOC SESTHESESHFEFSEELHSESESFEFSFESHSFESHSHFESEHSHSHSSHSHSSEHSHHSESSFHESSESH$SESH$HSS CCOLOOCO 
102 * S$S$HSESHEFH$S QUESTION 7.65 S$S$H$EFESFEESSSSESHSHHSHSSSHSFSH$SHSESS$SHS COOLOZCC 
103 * $ AT WHAT CORE STORAGE LCCATION IN PROGAAL DOES TFE LOADER € 000103CC 
104 * $ HAVE TO PLACE THE ACTUAL ADDRESS OF PROGB. $ 00010400 
105 * SANS YCU CAN FINC THIS ACODRESS BY USING THE ASSEMB- $ C0O010500 
106 * $ LED ACDRESS CF THE SYMEQL EXT1 CIN PRGGAA1) AND THEN AD- $ 00010600 
Lt * $ DING THE CORRECT RELCCATION FACTOR. $ CC010700 
108 -* EEEEHSESEFSESHEESSHFSESHSSHSSHSHESHSEFESEHSHEHSHESSHSFSHSSSSSESSESSELHESS$HES OOOLOBOO 
109. - $ 00010900 
110 * SESELESFHEHFSEEFELEFFLEFEEHSFESSSHSHSSHSESHSESHHSHSHSSHSHSHSSH$SSHEHSSSESS$H$E$S OCCLLOOO 
LZ SESESS$ESS QUESTION 7.66 SHESEHFESSHEFESSESHESHESESSESSSESHS$SESSHHS OOOLI2ZCO 
113 * $ NCTICE THE VALUE THE ASSEMBLER PLACED IN TFE FIELD LAB—- §$ CCC113CC 
114 * $ ELEO ADCCNSVE (IK PROGAAL) CURING ASSEMBLY TIME. $ CCC114C0 
LE 5° % $ (0000102C) $ €0011500 
be Soe $ WHAT VALUE DOES THIS FIELO CONTAIN IN THE CORE DUMP? $ OOC1LI6CC 
117? * SESESHSEETHEEFEEFEFEFELEFESELHESESSSSHSFEHKSEHSHSSHSHSHFHSHSSHSESHESESHSSSSHSESH COOLLZCO 
118 * $ $ 00011800 
lls * SEFSFFESESSELFEFEESFESESSEESESES HSS HSFHSHSFSHSHEFSESHESESHSHSHSH$SSS$SH$SE CCCIIIOC 
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= ASSEMBLED ADDRESS CF PRCGEB IN PROGAAIL TS "000000'. THE = 
= ASSEMBLED ADDRESS CF PRCGB IN EXMPL2 IS*'001018'. = 
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= ASSEMBLED ACDRESS = 001020 = 
= RELCCATICN FACTCR = 062820 — IN THE CONTROL SECTION = 
= THAT HAS AN ESDID OF O1 = 
= ACTUAL CORE ACDRESS = 063840 = 
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LEC. -QBJECT CODE ADDR 1 ADDR2 STMT SOURCE “STATEMENT FOLFEB69 6/05/70 


602 


12) * E€SHSEEHESHS QUESTION 7.67  HS$FFEFEFHEFSFESSHFHHSHSSESHHESSHSHSESHSSH$SHS$HS OOOLZ1CO 
122 * $ USEING THE ASSEMBLY LISTING OF PROGAAL, LIST THE ESDID $ 00012200 
123 * $ NUMBER CF THE CONTRCL SECTIONS IN WHICH THE FOLLOWING $ CCC12300 
124 * € ADDRFSS CCNSTANTS ARE LOCATED, $ CCC12400 
125 * ¢ ACCON ESDIO NUMBER $ CCC125C0 
126 * ¢ $ 00012600 
127 * ¢ ADCONSVE ses THIS NUMBER YOU ARE NOW $ COOL27CO 
128 * € FXT1 wee LOCATING IS KNOWN AS THE $ 00012800 
1ZS * $€ SCEXT oe POSTION ID OF THE ADCON € CCC12SCC 
13C * € SUESS wes $ €C013000 
131 * ¢ -----— eee $ CCC1L3I1CC 
122 * ESEEFEFEFELESCHSESESESHSHSHSHKHSHSSSSSEFESHEHSSEHSHSSSESHSSHSHSESSSHSESHESHES SH OCOOLZ2CC 
134 **** THE NEXT QUESTICAS REFER TO THE TARLE. PLEASE ANSWER THE QUESTIONS CCO013400 
135 * BY FILLING ITN THE PLANKS GF TRE TABLE. CC013500 
137 * E$$F$FEES$EE$ QUESTICN 7.68 S$H$SHS$S$HSH$ESSF$HSSHS$SHHSSESSHFHSSS$HSH$HSHS$HH$H$HS CCOLBTOO 
138 x $¢ NOQw USE THE EXAMPLES CF THE ESC LISTINGS TEAT CONTAIN $€ CCO013800 
139 * € THE EXTRA FIELD. THESE LISTINGS ARE ON PACE 2 OF THIS $ CCO13S9CC 
140 * € SECTION. $€ 0001400C 
141 * ¢€ LIST THE ESDIO NUMBER GF THE ENTRIES IN THE TABLES THE $ CC0141C0 
142 * $ LCADER WCULD GO TO WKEN IT NEEDS THE VALUE FOR MODIFYING $ 00014200 
143 * € THE CCNTEATS CF THE ACCON. REMEMBER, THE CONTENTS HAVE TO $ C€C014300 
144 * € ENC UP HAVING THE CCRRECT CORE ADERESS. TFE NUMBERS YOU $ CCC14400 
145 * $ ARE NCW LOCATING ARE KNOWN AS THE RELOCATION [D OF THE $ 00014500 
146 * ¢ ADCCN. $ 00014600 
147 * S$SFEFSESSF$LEHSHSSSESHFSESESEHSHESEEHFHFSSESHSSHSHSSHSSHSSHHFESH$SHSSSS$HSSHSHSHHSSH$S$S$S OCOOL4700 
149 * €$E$S$$E$ES$HEH QUESTION 7.69 H$EFSEF$F$EFSSESSSHESSHEHSHSHSHESHEHSSESSESHFESHESH OCCI4900 
150 * $ PLEASE COMPLETE THE REMAINDER OF THE TABLE. (CORE ADDRES- $ CCC15000 
151 * ¢€ SES AND FINAL CONTENTS CF THE FIELD) $ 000151C0 
152 * ESFSSHESSSSESSESEEEHEESLEHSSESESESHEHSHSHSHSESHSSHSSSESHESHSHHSESESHSSESHHSHSHH OOOLS200 
154 *++44+44+4+4+4++ QUESTIONS 7.68 AND 7e69 FF Ftttttetettettettetettttt++et++t+++4++ CO015400 
165 * ESDID NUMBER CF CORE FSGID NUMBER OF ASSEMBL FINAL CONTENTS+ CC0155C00 
156 * THE CSECT IN ADDRS ENTRY IN ESC ADDRES OF THE FIELD + CC015600 
157 * WHICH THE FIELD TABLE WHERE . + C€C0157C0 
158 * IS LOCATED MODIFYING VALUE + 00015800 
15¢ * 1S LCCATED. + CCC15900 
160 * + 00016000 
161 * Ol 06389C 01 00107C 06384C + CCC161 C0 
162 * Ql ee ee ae 001020 oecees + C0016200 
163 * Qi be0d Gace os OOL024 cesees + €CC16300 
164 * Ol ae ae ee oe 001028 od et ee 6 + €0016400 
165 * 03 eeeeee cere 0010C8 ee ee + C€CC16500 
LOG KEEFER EEE EEE EE EEE EEE EE EEE EERE EEE EEE EEE EE FEE FEE EF EEE Ete et stetettt+t+4+4+4+4+4+4++ 0CCO016600 
168 * THE ANSWERS TQ THESE. QUESTIONS ARE ON THE NEXT PAGE. PLEASE VERIFY 00016800 
169 * YCUR ANSWERS BEFORE CONTINUING. 00016900 


0S 


RELPA.O02 SECTION ThO PART ONE PAGE 5 


LCC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEBES 6/05/70 
171 * ek HK ok KK ANSWERS 7267, 72668 AND 7.69  *#eHRKKA RK KR KKK KKK COOLTICC 
172 * * THE ASSEMBLER PRIATS THE RLD THAT IT PRODUCES, JLST AS IT DID * C00172C00 
173 * * THE ESD TABLE. THE RLD LISTING IS PRINTEC FOLLOWING THE SOURCE* C00173C0 
174 * * LISTING. * C0017400 
175 * * * CCC17500 
17é * * THE §"PCSTICN ID! (POS.ID) IS THE ESDOID NUMBER GF THE CSECT * QO00176C0 
1?? * * IN WHICH THE ADCON IS LOCATEC. * CO0017700 
178 x * * C0017800 
179 * * THE "RELCCATICN IC* (REL.~TO0) ITS THE ESOID NUMBER OF THE ENTRY * CCC1LT9CC 
180 * * IN THE ESD TABLE WHERE THE LCADER CAN THE RELOCATION FACTOR * C0018000 
181 x * TC USE TO MOCIFY THE ACCCN*S CONTENTS. 8 00C181CC 
182 * * * 00018200 
183 * * PRINTED BELCW ~—S THE RLC TABLE FROM PROGAAI1. CFECK YOUR * COC18300 
184 * * ANSWERS FOR THE PRECEEDING 3 QUESTIONS. (POS.I1D AND REL.ID) * OCC184C0 
185 * Rokk Rok kk kok 2k kkk kk loi kok tak kok io tok kok kok kok do tok dok doko tok kkk kak tok tatoo =C€CC18500 
L87 *+++++++ ANSWERS 7.67, 7.68 AND 7eED +ettttttttteetteetet+eettet++++4ett+ OOCLB7CC 
18& * POS.ID REL.ID FLAGS ACERESS + 00018800 
18S * + €0018900 
19C * Ol Ol OC OO107C + OCO1L9000 
1S1 * Ol 02 OC 001020 +> COCLVSLOO 
i922 * Ol Q3 OC 001024 + 00019200 
1S3 * 01 04 OC 001028 + €CC19300 
194 * 03 04 O€ 0010C8 + C0019400 
LSS RREEEEH EEE EE EE AEE E AL HEEL HEHEHE EAE EEE AEE THEE HEHEHE HH tte tte tet este tetet+e++et+ © CCOCLIS5CO 
1°7 * AFTER CHECKIAG YCUR ANSWERS PLEASE CONTINUE OCC1S7CO 
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O3T¥Z000 LV ATVLOAYYOD WHOM SWVHOGud FHL OS SASSSeadIII JHL S3ATOSsa UNV x [T7Zé 
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OILTZOOO §F $ x LTC 
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OOGT20090 ¢ éG3ZLiVIOF auv §$ x ST2 
OO7TZI09 §$ SNO9SGV 33y¥HL TIV HOIHM NI 19389 SHL 30 3JWVN SHI SI LVHM §$ x IC 
OOETZOOD SSSFSESSSSSSSSSSSHSHSSSHSSSSSSSSSSSSSS TL°L NOLIASAND SH$FFSSHSSSS x €12 
CO TU ZOD DQ FEE EEE REE REE ERE EEE EERE EE EERE EERE EEE REE tte ttt tttttttx UTI 
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274 * ANSWERS CO02 7400 


2 TA ‘ree SEE te eee tree sn nS PhS SS ST eset Se SST eT nt ieee snes ase ses eees «CCCP T6Ce 
ett = = DROGE = OC02 7700 
7 7R 2 SSS ae aS ee ee Se ee SS eee eS eS ee eS Sas SS ee SSS CUD TR OG 
PRO 7. OTe Bg Ne mee ear ere ee ore ase CSS Se SSeS Se Se Se eS es = GO Boe 
eeu Sf SOG Ze PU aS = G0028100 
DED x wees tere seen cnet ssaensnsssssaeetses setae eave eee esses se= CCC28200 
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92 * PLEASE TURN YOUR ANSWERE CUF TG BL U E WHEN YOU HAVE COMPLETED cogesz2ec 
293 * HES PART. TF YOU HAVE NC FRGBLEMS AND DON'T RAVE Ta RUG YOUR IN=- coo292¢0 
264 4 STRUCTCR ABOUT ANYTRIAG FLEASE CONTINUE TO PART TwO GE THIS SECTIGN CCC2940¢ 
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FOLFEBES 


THIS PART wILt ATC YOU IN LEARNING HOW TO READ ONE OF THE LOAD=- 


ERS TCCLS TRAT HE SUPPLIES. THE MAP. THIS MAP ALLOWS YQL TO 
FIND TN CCRE THE VARICGUS ESE INFORMATION HE USED WHEN HE WAS 
LINKING THE PRCGRAMS TCCETEER. 
THE INSTRUCTOR WILL SHCW YCU CTHER TYPES OF LOADER MAPS. 
TRE LINKAGE ECTTCR (LOACER) 
CN PAGE ® CF THIS SECTION. 
IS ON PAGE 7. 


PART TWCE 
EFEFESHSSHSSFSESSE QUESTION 7.81 


$ LIST THE NAMES CF ALL THE CONTROL SECTIONS CONTAINED IN 
$ THIS PROGRAM AT TEIS EXECUTION TIME. 


AT TFE CONCLUSION ON THIS PART, 


MAP FCR THESE QUESTIONS IS LOCATED 
TRE CORE CUMP REFERENCED BY THE MAP 
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SESESTHFEESESEL ESE SEF FE EFIEESFSESHSHSSISHSSESSSSESSHSHSSHESHSHFSESSSSESHSSS 


S$ESESESSSSSSS$HS QUESTION 7.82 


$ IF THE CSECT PROGAA] IS LCADED INTO CORE ACDRESS — 1FOF 4—- 


$ AT WHAT CORE ACDRESS WOULD YOU FIND SIGN? 


SEFSESSFESSSESESESSSSSHHSLES SIE FSISSSSSHSESSSSSHSHHSSSHSSSHSSSS 
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$ 
$ 
$ 
$ 


SESESFEFET ES ESE SEE HSESESSSESESHEFISFSLSSHSFSSSHSHSSESSSHSSHSSSHESHSSHSSS 


S$S$$ESH$S$S$S$H$$H$HS QUESTION 7.83 SH$H$S$H$SSH$SESSSSHSSHSSSHSHSSSHSSHSSS 
$ FCR THIS QUESTION, ASSUME TEE FIRST BYTE OF PROGAAL WAS $ 
$ LOADED AT CCRE ADDRESS -—063820-. $ 
$ $ 
¢ LIST THE CORE STORAGE ACDRESSES OF THE FOLLOWING, $ 
$ ASURI--—- $ 
¢ EXMPL2--~- $ 
$ FRCGB---- $ 
$¢ COMMCN-—— $ 
$ UTILITY-—- $ 
$ $ 
$ PLEASE USE THE DUMP GF CCRE TO CHECK YOUR ANSWERS $ 
EFEESSSHES ES ESFSESESESSESHSHSSESHSSSSESSSSHSSSESESHSHSSHSHSHSHHS SS SHH SS 
SESESSESESEESSS QUESTION 7.84 S$H$H$SEHSSHSSSSHSHSHSHSSHESHSSHHSHSSESSHS 
¢ IF THE ASSEMBLED ADDRESS OF UTILITY WAS HEX 2000, LIST $ 
$ THE ASSEMBLEC ADDRESSES OF *PRINT AND PCHKRETN®. $ 
SESS SS$SSSE SHEE SESE SESH ESESSSHSHSSHSSESHSHSSHESHESHSSSHSESHSHSHHSSSSESHSS 
$ $ 


SESESSSSSSSSESFESFSESELESSSHSSSHSESSSHESHSSSHSSH$SSSSHSSSSHSSSH$SHSSSS 


PAGE 2 


6/C5/70 


00000400 
00000500 
occo0é600 
cca0o07co 
ooocceand 
CQ000900 
CcC001000 
C0001100 


CCCO13CO 


Ccce01500 
O0001L6CO 
00001700 
0c001800 
C0001900 
cccc20co 


CCCC2200 
000023CC 
CC002400 
CCCC25CC 
CO0C02600 
COd027CC 


00002900 
CCCC3000 
C0003100 
CCC032 00 
cCCC33 C0 
00CC34C00 
000C35C0 
00003600 
C0003700 
CCC03800 
CCC03900 
CCCO40C0 
00004100 


00004300 
00004400 
CCCC45C0 
OCCO0460C 
00004700 
0cc04800 


o 


Paee (357 


RELPA. 02 SECTION TWO PART TWO PAGE 3 


LCC OBJECT CODE ADODR1 ADDR2 STMT SOURCE STATEMENT FOILFEBE9 6/05/7C 
50 * sao ANSWORS==s— cccesocc 
52 © TeBl aeceveccccccavcceccccccccceessecscccesecsccsccsccccccscccseceses CON05200 
oie es e ASUBL, EXMPL2, PRCGB, UTILITY AND $BLANKCOM. e C€CCC53C00 
o4 * - I BET TEE LAST TW WERE A SURPRISE TO YOU. UTILITY IS A e OOCC54CO 
55 * « CONTROL SECTION WRITTEN FCR THIS COURSE TO ALLOW US TO « 00005500 
56 * « PRIAT THE DUMPS. $PLANKCCM IS THE NAME GIVEN 19 A SPECIAL . C0005600 
bt & e AREA THAT WE WILL DISCUSS LATER. CIT'*S SIMILIAR TO A CON—- . 00005700 
Se -* « TRCL SECTION) « CCCC5800 
5G * @eeeeoeseeeseoeoee?teneveseestseeseewpeoeeeeeeseeeeoeeeaeeeeeeoaetseeensveeereseeeeoeeeewnensnesnen7eonete @ @ CO0005900 
EL *¥ Te82 wecvecee never eeveceeccceseseesesesesccessescsccseseescccecsesses OGCCEICO 
62. = e OLFOF4 « CCCC62 CO 
G3. . + 714 - CCC063 00 
64 * — SORES . e 00006400 
65 * ° O1F168 « 00006500 
6€ * ° e CCCC6ECC 
67 * Cee cee r ccc eres a rece eececsecceereececccccr cere csccevccesccsvvese COCOEICO 
6S * 7283 @eeee*ns8eeseetensveseeeeeesweeeeeseeweseoseeveeeeseeeseeeeweesteeeoeesveeeseeseweseeseseeesee~sese C0006900 
10 * ©» ASURL-~~---0638 AO - €0007000 
71 * o EXNPL2---0638F0 « 00007100 
te. & s PRUGCB===--063908 « €0007200 
T3. * » UTILITY--063948 e C€0C07300 
74 * » COMMON---063F48 e CCOCC7400 
{5 * Cer cee r ees c ere reeescreesesesesecsesesescccscccsescccsccescsees JOO00I500 
TT E784 wcrc crc crc ence ccccc se sesecceessccccsccescccsevescsscsccssces COCOIICO 
oe e. 215 hee ae > 2446 « CO0007800 
1) Ss Cem rere rece c ere cr reer eres seseseseesescseccscceccesccecsvcccveses CCOOCIINN 


SSz 


RRRRRRRRRRR 
RRRRRRRRRRRR 
RR RR 
RR RR 
RR RR 
RRRRRRRRRRRR 
RRRRRRRRRRR 
RR RR 

RR RR 

RR RR 
RR RR 
RR RR 


EEEGEEEEEREEE 
EEEEEEEEEETE 
EE 

EE 

Ee 

EEEFEEEEE 
FEEEEEEE 

EE 

EE 

a 
EESEEPEEEEEE 
EEEEEEEEPEEE 


LL 
LL 
LL 
LL 
LL 
LL 
LL 
LL 
LL 
LL 
LLELELLLLLLL 
LELELELLELLLL 


FEEPEEFPEPP 
PPPPPPFPPFPP 
pp pp 
Pp PP 
pp pp 
FPEPPPEPPPPP 


pp 
Pp 
pp 
PP 
PP 
Pp 


PPPPPPPPP 


289999999 9¢ 
999999999999 
99 99 
29 $9 
99 99 
999999999999 
999999999999 

99 

99 
oo 99 
999999999999 
99999990999 


ARAAAAAAAAA 
AAABRAAAAAAAA 
AA AA 
AA AA 
AA AA 
AAAAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AA AA 
AA AA 


cccccccc 
QQ0OoCcCcCCCL 


00 
CCOO0CO00 
00000000 


C 


00 
0 


Sia stuiebailiculcsacaredesoeietaapinie eh necialipad esas uaasbaintdeatsesdemndunanotinsaiamenticaiicd 


3333333333 
333333533533 
33 33 

53 
33 
3333 
3333 
33 
33 
33 33 
333333333333 
3333333333 


Se ee a a ee eS i Se SS i i i i i i i ee i i i ee i Oe Pe ee Se i 
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RPELPAL 03 SECTION CN MULTI-RBASE REGISTERS PAGE 1 


LCC OBJFCT CCDF ANDK 1 ADDR2 STMT SMOURCE STATEMENT FOLFEB69 6/05/70 
4a * THES PROJECT wILL ALTE YOU IN LEARNING +tOW MULTIPLE BASE 00000300 

4 * REGISTFES GET ASSIGNED AND LOADED. THE PROJECT CONSISTS OF CCC00400 

oy. 6 AN ASSFMLER LISTING, CUESTIONS AND A CORE DUMP. C€c000500 

qT * NOW PLEASE PRCCEED TO THE NEXT PAGE WHICH CONTAINS CcCCco00700 

R * THE LISTING. IN THE COMMENTS PORTION OF THE 00000800 

o * LISTING YCU WILL FIND THE QUESTIGNS. PLEASE ANSWER THE 0CC000900 

10° * QUESTIONS AND THEN CHECK YOUR ANSWERS WITH THE €c001000 

ll * ANSWER PAGE THAT FCLLOWS THE DUMP. ccccilco 


L&Sé 


LOC 


001090 
001000 
001002 
001002 
001006 
OO100A 
OO100C 
001014 
001018 
00101C 
001022 
001026 
001028 
902026 


092026 
00202A 
002039 
002034 
003032 


093032 
003036 
00203C 
003040 
O0403E 


0040 3E 
004042 


RELPA. 03 


OBJECT CODE 


0590 


Ceac SOOA 
47FC 9016 
0000 


SECTION AN 


ADDP 1 


0000200200CO03C092 


009004002 
5850 9026 
C203 9026 
47FO A024 
0000 
00000001 


5860 AQ32 
D203 A022 
47FC BG30 
00000064 


587C BOBE 
D203 BC3E 
47FO C040 
00001000 


C4D6D5C5 
0000 


A032 01028 


BO3E €2034 


CG36 C3040 


MUL TI-%A SE 


ADDR 2 


O1COCc 
01018 


O1L02R 
02034 
020264 


02034 
0204C 
03032 


02040 
0403F 
C4C42 


STMT 


13 
14 
1% 
1€ 
17 


1 
Lie: 
ZC 
21 
22 


23 
24 


REGIS 


SOU 


MUL TB 


4ERE 


BASFS 


FLD® 


ate se Hee Ie 
a8 AR 28 2K FE 


THIRD 


» PLDC 


she Ye see ole 
a8 AS 28 2K AS 


4 


- FLDD 


FOURT 


78 


i i a i a i a a a a i a a a a oe 


% 


ANSWERS ARF ON THE PAGE 
FOLLCwWING THE DUMP. 


$ESEESHESSHS 


TEPS 
RCE SIATEMENTE FOLFEB6S 
SE START X?t1000! MULTIPLE BASE REGISTERS 
RALP 9,0 
LSING HFRE,9,10,11,12 
LW 10+12,B8ASES 
RB *+ 18 
DC AC BHERE +4096, HERE+8192) 
De AC HERF412288 ) 
L 5,/FLDA 
MVC FLOA,FLCB 
B SECOND 
DC aoe a 
QRG *+4090 
che ake ke ok oh oak ok ok ok ake ok ke oe ok oie oe ok ok ok 
0 L 6,FLCPR 
MVC FLEB,»FLDC S$$ES$ES$$ESEH QUESTION 8.01 S$S$ES$H$S5H5EH5S5 
E THIRE $€ WHICH BASE REGISTER WILL CONTAIN $ 
De PELoot $ THE VALUE OF HERE? $ 
OPG *+ 4090 SEEETESSSHSSHSHSSSSEFSEEHSHSHSHHHHFESSSHSHHESSSHSS 
esis ee ee Sie ae Se hese ee ae eee $ $ 
L Ty FLOC $ $ 
MVC FLOC,FLCOO SEHFSS$ESSSESHSHESSESHFSSHSEHSESFHSESHSHHHSHSESSEHS 
P FCURTH 
CC F'4096! 
ORG *+4090 
Be a Shee ae Se hee SAK ok oo Oe a OK She 
DC CT DENE* 
H DC HEO* 


$¢¢$$$$$¢$ QUESTION 8.02 $$$$$$$$$$$ 
$¢ WHAT STATEMENT WAS THE FIRST ONE $ 
$¢ TC HAVE A SYMBOL DEFINED WITH A $ 
$ VALUE OF HERE +12288? | $ 
SEFSSFHSSSSHSSSSHSSHSSHSHSSH$SS$SSSHESSHSHSHS SHS HSH 
$ $ 


SEHSESSESELESSSSSSHSSSESSSSSSESESHSSHSSSSSS 


QUESTION 8.03 
$ REFER TO THE DUMP AND LIST THE CON-$ 
$ TENTS OF REGISTERS 9510711 AND 12. $ 
SEFSESESETHESHSSESSHSSSSESSESSSHSSSHSESSSSES SHS 
$ $ 
$ $ 
EFELSESSSESSESHSHSSSHSSHESHSHSHSSFSSES$SSSESS$S 


S$EFELES$SESS QUESTION 8.04 S$$E$EHS$S$HEHSSS 


¢ DID THIS PROGRAM EXECUTE CORRECTLY $ 
$ THROUGH THE LAST BRANCH INSTRUC— $ 
$ TION? HOW CAN YOU TELL BY LOOKING $ 
$ AT THE CONTENTS OF THE REGISTERS? $ 
HEFSFSESHESSSHSHSHSSFSSSESHSSSHSSESHSHSSESESSS$S 
$ $ 


- S$EFHSPSES$SSSHSSSHSHSSSHESSSHSSSESSHSESSHSFSSSSSS 


$$S$$S$S$$H$$H 


PAGE Z 


6/05/70 


C0001300 
CO0C01400 
0cc0d15C0 
€C001600 
occci?7co 


C0001800 
ccc01900 
00002000 
00002100 
COocc22C0 


CC002300 
CCC02400 
CCC02500 . 
00002600 
Cc002700 
00002800 
00C02900 
CC003000 
0¢C0C3100 
C00032 00 
C0003300 
C0C03400 
C0C03500 
Cc0c360C 
C0003 700 
00003800 
00003900 
0cc04000 
000041 CO 
00004200 
00004300 
CCCC44CC 
C0C04500 
00CC460C 
00004700 
0CC04800 
C0004900 
CC005000 
cceccs1 C0 
ccccs200 
00005300 
00005400 
C0005500 
CO0005600 
CCC057C0 
CCCC5800 © 
Q00059CC 
00006000 
00006100 
CCC062 00 
00006300 
00006400 
ccccés5co 


8&2 


F44-LEVEL LINKAGE EDITCR OPTIONS SPECIFIED LIST,MAP,NCAL,LET 


VARTABLE OPTIONS USED ~—- SIZE=(45056, 6144) DEFAULT OPTION(S) USED 
TEWOOOO ENTRY UTILITY 
MCDULE MAP 
CONTROL SECTION ENTRY 
NAME ORIGIN LENGTH NAME LCCATICN NAME LCCATIAN NAME LOCATION NAME LOCATION 
MULTBSE 00 3044 
UTILITY 2048 5A0 
PRINT 30AA PCHKRETN 3306 

ENTRY ADDRESS 3048 

TOTAL LENGTH 35E6 
*#4*GO DOES NOT EXIST BUT HAS BEEN ADDED TD CATA SET 


6S2 


FeP. REGS. 43.121000 00000000 C2.A8CTCCO 00000000 00 2000000 00000000 00.000000 00000000 

REGS 0-7 00000050 000637F8& O00C&28CC 00063800 00063770 O0000001 00000064 00001000 

REGS 8-15 00063778 €F058822 00C59822 0005A822 0005B822 00063780 00002170 00C58820 

000000 0000000C O0000019C FOFOFICS 5006ED90 00058820 OOOOZALB 01040080 BOOBZAFFE Feeweee ee DOL eo ceccecceccccccscsee® 
000020 O004000A 700C240C FF250C001l 6F05B864 OOOOFFOO 00000000 FE040133 B8000L1DE Keer ccce evr eer ecccvreccccccsececel* 
000040 909008710 OCOOOOFI O00CLA7C 0C0O02120 400F5ACO 00071248 00040000 GOO002ZTO  Feceeeevelecerscee sevevesecccecce® 
000060 00040000 O00003€€ DOC4CCCC CCO0030A COOGOO00 DODDCAGB ONDN4ZOD0DNDN DODDOZZE Fe eeecceveveccccvssvccccesecsecec® 
058820 O59098AC IQOA4TFC 90160CCO OCC59822 CQOO5AB22 OON5SBB22 58509026 D2039026 9 FKeeee vee Doce ecvcccvecvvseccsesceekKeso® 
058840 A0324TFO AQ0240000 00000064 45E0914C 47F09322 41F08060 45E0914C FI26BB003 eee Deen cece ecece cM ew eDewes vcocce eX 
058860 47FOS1D6 41FC8068 45£F0914C 47F091D4 C503954E 95624780 94341603 95529552 *.0e De Dee cee ee DeMNe acc cece clLieeee e*® 
058880 47809434 410CCOBO 58109552 OACAD70B 954E954E 58909536 OTFE50O1ON FD54695FF Kec cee rece ere ce ePecececccseccsccvee® 
O0588A0 DOO2Z4770 94644110 95&341FC O0Ci2956B 10004780 94F24111 OOOL4S6FO 94544110 Feces cee cee De eecccceeleocsecQe ee e® 
0588C0 958341FO0 9572D50& 10009562 41110001 4770946C L&EBLIBIF LBFF4910 G54A4TBO Fee e Oe Ne cree seve ccccecesecsecsee® 
0588E0 94404210 95734110 95720A23 S1C19561 471094C6 58109546 O7FE4LFO DS7TE5E1O Kee ccevecvecrcvvevceleveecceleese*® 
058900 S54E1BLF 96019561 9SS5FFDCO2 478094BE 41101004 47F09488 41101002 47F09488 sec cecvcevrercceecceeeQscceeceels o® 
058920 5810954E 95FFDO02 477094DE Cé&1C0610 1BB144B0 S51441B0 BOON42B0 G573D20G Frc ccccce cece vccccccccaccccceekeX 
0589 40 95769562 92009561 47F0948C D2499582 LOO095F4 G57B4770 946458FO OOLOSBFO  Feeceee ee eDeeKe rece ete veces eele o CX 
058960 FO3C9104 FO8S471C S948C47FC S464D200 95801000 00060358 OOD5CEDND OOOSCDFO Oe. Dec eee ne De eKe cence cecccscneeel*® 
058980 O005D4E4. 00050528 OOO05D5ReE CCO5D53C OOO5CIAA OOOSDCFR SBO0091DA 18114510 Fe. eMUe New e Now eNow ol enone cece ce o® 
O589A0 SO600A0A OO4FOOD0C COQOON0AND OCCCO00N OO0000000 OLO5DC2C FFFFFFOO 40404040 Freee crccerecececrvcesesccsecce 7 
0589C0 40404040 4040E2E8 E202807© CC25CC00 4C404040 40404040 40404040 40404040 * SV Sececvee * 
O589E0 40404040 40404040 40404040 40404040 40404040 40404040 40404040 40404040 * cs 
058A00 40404040 40404040 40404040 40404040 40404040 40404040 40404040 40404040 * * 
O58A20 40404040 404C404C 404C04C4C 40404000 D605D004 D0044780 911447TFO SOCALE05 * eDewcccevccee ee Ue 
058A40 DOO4D004 47F09084 D205R00C DCO447F0 90A492F0O0 DOO5D705 DOO4D004 IDLLIODOO2 Kee eee De eKe wee ee De eee oPecevseee o® 
058A60 47TEQO9ZEE 47FCS3ZEE 12004780 S5FC47TFO 920091C2 18D35810 OOO5DDIC OOOBOOLT Keee ee DeWe wees ee Dee eBelLecevcccee eX 
O58A80 OCO5DD7D OCC8OOOA OOOSAN7E OCC8O0CO COOSDD?F 00060000 DOOSDDTB OO0GDN0ND Ke ccceescccccvecceerccsecsevseseee® 
058 AA0 OOO50D8C OOOFOO1LE 03050081 OCOOGCOO 01059D85 90040000 O1O5DDB7T OO040000 Fe eeccer ence eeccreccesccsscecsssee™® 
O58ACO O505DD75 OO01LCOOOC O5C5006E8 00100000 CLOSDD6BE OOLTOANO O2Z05CL7O OOLTOONO Feeeeeeavceveccccesecevessccssccces 
O58AE0 01050D73 OC1?COCC DIDSC9E5 C1lE305D3 CSE2D3E2 D3ZE2C309 E3C3C8C9 D4D9C4CL eee ee ee ePRIVATNLENSL SLSCRICHI MRDAx 
C58 B00 6BCIC5CG F2ZF-2F3F3-F 4034710 SI3SE9SFFE 059047FO 9O010C9C5 CB6ETESFO FOC403215 *. LEF 23334. cee eee eee Ceo -LEFXTIOOD. * 
058B20 19685880 CO201288 47705044 41CCOO0FS 451096022 OAOALB71 18279240 20004100 9 KeeceweeccrercreeWNe creer eceses evee® 
058B40 OCOEQ600 45EN9SAAC 92002000 41000CD8 O60045FEO0 GAAC5SBDO CO03441DD OCOOSEBRO Kec cece e vere vr eeQeerrescccsesvceee™® 
058860 C0C2450B0 7OAC58BB OCOO41RR OCCOS5OBC TOB441 BR OO1LBSB8AB OOODOD2Z0T TOCBCO24 Kecececcevcccesevnesecsecccseekeeitte o*® 
058B80 12AA4780 GAFA5R&80 CO201288 4728091 3C N501CO2Z2E 9C114780 FDBOZD50L COZEICL3A KeeeeeeceesecceseNevccccceeNevee eX 
O58BA0 47809B02 18B 84188 COC0D203 C02493 66 4IFCOL60 SOFOCO28 45F0994C D5S01CC28 FeeecccceeeKecece ele eee ceseeNon o*® 
058@eCO CO2ZA477C GBOA58FO COZBC5CFC 7CO841FF OOBO50FO 7094D403 TOABTOAB 47BQ090FR Fee ee eee De ee DeQe eee eo Ce eMecceee ee S* 
O58BE0 9108BO01l 4780962E S8FOTCA8 5E60F 010 4SFOOL6E 18E65860 BOLO4S5FO DIGELSEG Fee wee eee Oe ne oD eOne eWe oe eee a oe W* 
058C00 477CS962E DI037T0A8 FCABSORC 7CCC9114 BOOF4770 97304100 00019160 BOOL4ETIC eee ePe weer ere vceevecrccserevseseee® 
058C20 S79A9108 BO01L478O 944C918C BCCF4770 965A5830 BOOC45EO GORE5B8ADN TODBG14O0 Ke ccee reve evecveresecereccccesQe * 
058C40 BO1LO478C 916241BB 000447F0 ©Cl2Cc9601 701345F0 G9D81BO00 5SQ0GCO20 D5SOICOZE Fe eeeecce eee De ee reves eQeveseeNee o* 
058C60 9€11478C 98020501 CO2ESC13 47809802 47FC90G8 4L1LO07078 SB60R01G 41 FOCLBE Kec e ee eNa eevee veeeelCeceecscscsela e*® 
058C80 89600008 88600014 12E6C7EF C&EC8960 SCOO01L5AE0 C0044866 00095460 GBIZOTFF Fennec vevccceerevvecccenccvssecssscce® 
058TAO 45E09926 D9140E00E SEECICIO 471 09AE6 50607078 SEBOTOTR SR207TOCC LEOALEFH Feaeee eeoccevr ee eW eo oeevesseccseeeld® 
058CCO SIFF6002 471091BA 4BFOSROC D2C57000 AQT6D205 AOTEFOLC LTFF45EQ SBEEGLBO  Keewe cece oe Ce oKewe ev eK er eCeccvcvese® 
O58CE0 Z200F478C 92C00A20 45E0991C 89F00018 L2FF4770 9B120203 CO2ZTINGB 41FQOQORC Fee were cree ee Dee eccceekKeeveeele e*® 
058D00 5OFOCO28 D203C024 GBT645FEO0 SS4C47F 0 92220A20 45E09910 C205A0TH TOOOBSFO Fee eK ec cecev ere Dever eces cK ovceeeld* 
058020 OOL812FF 4770SAF4 45ECS926 94DF60CC 58607CSO 41F0928C LEOESBCO FOCTCOTEF Fe ee cere Gece svcecereeeCeoecccceve ce 
058D40 88000002 58BOTO0CC 18114310 BCC04B10 GBOEN203 TOT4EPOLO 06104410 SCLA4GLIL Fee ccr cere cccereresKencccvccccceeX 
058D60 OOOLLABI D203B01C 70741BR1 46CCS240 CTFFD?203 GRBRATODC D2039B8E TOOC4HELEO Fee e eKencececees eoKeveeeKesee ee d® 
058D80 00045810 C03441D1 00004111 COSC42F 0 10680202 10209R62 B5SBFOSBS5S2 OTFF45DEG Fewer eee corse eeDe eKe cece eCoeecee® 
058DA0 9sDe9608 600395FF 60C2477C C&BCI110 EC224770 S2ZRO9L2Z4 60034770 FD2EPOS608 FeQe cece veces eee rcesccescccsvscce® 
058DCO 602258A0 70N8912C B0014710 S3aDdé91C8 PRCO14780 944295FF 66024770 GADADEOS Keer eeQewcee eee cevccsecccssceeNeX 
058DE0 601CA07T6 47809442 O9500AC7TS 478093D6 LPFFSCFO 7ONC9505 AOT5S47DO D2ZF441 FO Kew cecvceneee cele eelCosvececvete OX 
058E00 OOO547FC 92F843FC AQN7543C0 ACIS5S1BOF GLEOAOTC O95FFE002 4TTO9BES COO05G601LC Fee Ce Be Ove veveevevesveccecelNee o%® 
058E20 EFQ0004780 938A41EE OOO64EFC $3C21200 478093D4 42009BB6 SBLOTODC L21L1L4ITO Ke ccwccer eee eo Ce eve ceeLsaccccccsvee® 
058E40 935C4100 0CBC5000 C028D203 C 0249866 45E60994C D591C028 CO2ZA4770 GBOAD2Z03 FeeveceeeeeKecccccceeNecccccce ck e* 


092 


058E60 
O58E80 
O58EAO 
O58ECO 
O5S8EEO 
C58FO0 
058F20 
058F40 
O058F60 
058F80 
O58FA0 
O58FCO 
O58FEO 
059090 
059020 
959040 
059060 
059989 
Q590A0 
0590C0 
N590E0 
059100 
059120 
959140 
059160 
059180 
059 1A0 
0591C0 
O591E0 
059 200 
059220 
059240 
059260 
0592890 
0592A0 
0592C0 
0592E0 
059300 
059320 
059340 
059360 
059380 
0593A0 
059 3CO 
0593E0 
059400 
059420 
059440 
959460 
059480 
0594A0 
0594C0 
O0594E0 
€59500 
059520 
059540 
059560 
059580 
0595A0 
0595C0 


1 CDCCO 30 
41EE0004 
E9OO0D705 
9EBETO9SC 
45EC994C 
41500038 
477098C8 
99025860 
ROOF478C 
5@30F018 
000358230 
BOO49BA2 
94425880 
95000228 
998C5810 
D2008003 
BOLC45FOQ 
Corcod20c 
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RELPA.O3 SECTION ON MULTI~BASE REGISTERS PAGE 3 

LCC §=6—OBJFECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT FOILFEB69 6/05/70 
é€8 * ANSWERS 0cd0068CO0 

7C * 8.01 eevnoeevoeveeev0ee0eHe2 ee eeaenveeeeesesesvsesvneveeveaeeveeevenweeeaeaevaeveeeoveeaeeeeoeenewee ee Cc007000 

71 * - BASE REGISTER 9 ° c0007100 

72 * e@eeeeouevoevnev4veveeneeevnvneveoeevneesvn av eeaevnevesveeeveeeevevee eon eee eee eevne eo @ CCCC72CO0 


14 ok 8.02 eeeeveoeeveeveeevee eee evavoevnevneeveaeveevneoeevnerenvn eves eaeeeeveeeeeveoeaneeeenenewe ee 00007400 
io = « THE SYMBOLS FOURTH ANC FLDD WILL HAVE A BASE REG. 0000 75C0 
TE€ * - GF 12 SINCE THEY ARE MORE THAN HEX 4002 BYTES ° C0007600 
7? * « DISPLACED FRCM HERE. THE INSTRUCTIONS FOLLOWING ° coco?7?roo 
78 * « THE INSTPUCTICN LABELED THIRD ILLUSTRATE THIS. ° CCOQ078C0 
TS x eaeeoevvoeene eceeveevneevoeeveeeve@eeavaeveeneeveeveeveveesewveoeeeeoeenv eee evneaeenvn env 2 ee cccc7900 
81 %% 8.03 eeeoeveeeveeneveevueovpeevseevae ov eevee ee evnesevneveeeveevneeveeeeaeseneee eee 8 00008100 
R2 * - Ge loz S922. MWe ar 22 coccs82co 
82 * e 4 ‘ 56 A eeeeneoaeeneeo0ee 08086 3. “V: SALZE afi ee $88 CcC083 00 
85 * 8.04 eeoee@eeevneveeVneoeeneeeveaesvseaeeveeeeeseeseveeeeeeeveevneeeeveeeveeevnee ene ee eo 6 O0CC08500 
86 * « REG 7 HAS HEX 1900 IN IT. NOTE ALSO THE WORD DONE . Ccccseécc 
eP7 * « NCw LOCATEC IN FLOC. : O00CO8TCO 
88 * eeeote@eesveeevewvseeeteaneeneeeeevneeeeeseeveaeveesese@eeeeseeeenveesesesve 8 eo 6 COoocsescc 
89 END C0008900 


49% 


SYMBOL 


BAS EBUG 


TYPE ID ADDR LENGTH 


SD O1 001000 001070 


} ~~ 


EXTERNAL SYMBOL DICTICNARY 
LD ID 


RFI| TA O4 


12.14 


PAGE 1 
3/18/70 


PAGE 1 


LOC OBJECT CODE. ADDR1 ADDR2 STMT SOURCE STATEMENT FOILFEB69 3/1 8/7C 
001000 1 BASEBUG START X*1000! MULTIPLE BASE BUG 00000100 
001000 0590 2 BALR 9,0 00000200 
001002 3 USING BEGIN, 10,11,12 C0C00300 
001002 98AC AOOA 0100C 4 BEGIN LM 10,12, BASES 00000400 
001006 47FO A016 01018 5 B *+18 C0000500 
O0O01LO00A 0000 
00100C 0000102A00001020 €é BASES DC A( BEGIN+40,BEGIN+30 ) 00000600 
001014 00001020 T DC AC(BEGIN+30) C0000700 
001018 5850 A026 01028 e L 5+ FLDA 00000800 
00101C D203 A026 A042 01028 01044 9 MVC FLDA,FLCB 00000900 
001022 47FO A034 01036 10 B SECCND 00001000 
001026 0000 
001028 00000001 11 FLDA DC Peis 00Cc01100 
001036 l2 CRG *+10 00001200 
001036 5860 A042 01044 13 SECOND L 6,FLDB 00001300 
00103A D203 A042 AOD6A 01044 0106C 14 MVC FLDB,FLOC 00001400 
001040 47FO AOSA 0105C iS B THIRD 00001500 
001044 00000064 16 FLDB DC F®100° C0001600 
00105C 17 ORG *+20 Ccc01 700 
00105C 5870 AQ6A 0106C 18 THIRD L 7,FLOC C0001800 
001060 D203 AO6A BO068 OLOEC O206A 19 MVC FLOC,FLOD 00001900 
001066 47FO BO6C O206E 20 B FOURTH 00002000 
00106A 0000 
00106C 00001000 21 FLDC DC - F'4096! 00002100 
OO2uU6A 22 ORG *+4090 00C02200 
ON20NKA C4D605C5 23 FLDD DC C* DONE® 00C02300 
00206E 0000 24 FOURTH OC H*O! C0C02400 
00100C 25 END BAS EBUG 00002500 
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F44—-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,MAP,NCAL,LET 


VARTABLE OPTIONS USED — SI ZE=(45056,6144) 


TEWOOOO ENTRY UTILITY 


CONTROL SECTION 


NAME ORIGIN LENGTH 
BASEBUG 00 1070 
UTILITY 107C 5A0 

ENTRY ADDRESS 1070 
TOTAL LENGTH 1610 


*KKEGO DOES NOT EXIST 


DEFAULT OPTION(S) USED 


MCDULE MAP 
ENTRY 
NAME LCCATION © NAME LOCATION NAME LOCATION 
PRINT 10D2 PCHKRETN 132E 


BUT HAS BEEN ADDED TO DATA SET 


NAME 


LOCATION 


OLZ 


FeP. REGS. 00.000000 00000000 00.000000 00000000 00.000000 00000000 00.000000 00000000 

REGS 0-7 00000050 OOO6ETF8 O006E800 0006E 800 OOO6E770 00000048 00004F20 0006E430 

REGS 8-15 OOO6E7T78 6F063822 OOD06E7BO OO0D6E TFS 60063A22 O006E7B0 00002170 00063820 

000000 00000000 0000019C. FOFOFIC9 50071090 00063820 00002A18 01040080 8003AFFE cece eee DOLL eee ccc ccc cccccccce o® 
000020 0004000A 7000240C FF150006 AF 063826 OOOOFFOO O0000000 FE040233 B000LLDEG Keecccccccrececvevrecsccvcesccccccel* 
000040 00008850 OCOOOOF1 000016C0 00002120 ZOEFDACO 00074200 00040000 OODD0ZCO Keecewcclecccccccccccccesccccccse® 
000060 00040000 00000366 00040000 0000030A O0000000 DODOTCAGB 00040000 DODODO2ZZE Kr cccccecccvecvecrccccccccccsccce eX 
063820 O59098AC AODOA4TFO A0160000 0006384A 00063840 00063840 5850A026 D203A026 Fees eeeDeeecccccecse coe coeekKes eX 
063840 AO04247FO A034000C0 00000001 45E0914C 47F09322 41F05860 A0420203 AD4S2ZADGA Fe eee ec ccvcec cee eDeeeDe we eKoeve o® 
063860 47TFOAO5A 00000064 45£0914C 47F091D4 D503954E 95624780 94340603 S8TOADGA De ccccc cere ce DeMNecccccce eLeoece o% 
C63880 D203A06A BO6847F0 BO6CO0000 0C001000 954E954E 58909536 OTFE50O1LO I54695FF *K ee cc ee Deccvcccccccccccccscvencec® 
0638A0 DOO2477T0 94644110 958341F0 00129568 10004780 94F24111 OOOL4SEFO 94544110 Feeecccc eee cD cccvcccctvcc cele ce o® 
0638C0 958341F0 95720505 10009562 41110001 4770946C 18 B11 B1F 1LBFF4&910 D54A47BO Fee e De Ne cer ccvcccccscvesccscccce® 
0638E0 94A04210 95734110 95720A23 91019561 471094C6 58109546 OTFE41LFO 95765810 Keer cece ccccccccccceblecccce cs oe eX 
063900 954E1BILF 96019561 O5FFD0C02 478094BE 41101004 47F09488 41101002 47F09488 cece cccnccevrccccccccclccccveele o* 
063920 5810954E 95FFD002 47709406 06100610 1BB144B0 951441B0 BOOD42B0 9573D209 Fc ccccceeeecDececrvcccccccccceekKe* 
063940 95769562 92009561 47F0S48C D2499583 LOOO95F4 I57TB4770 946458FO OOLO5SBFO Feceeccee eDe eKoevccetecccceeDe ee 0% 
063960 FO3C9104 FO0&894710 948C47F0 94640200 95801000 00068358 OOODGTEDD DODGTDFO *0.e Deen ee eDe eKeeeccccccccccece I 
063980 000684E4 00068528 O0006858E CC06853C OOO6TIOAA OODGBCFB SBOOIIDA 1B114510 Kec eVewe cece cc eves ccccce elev cccvec® 
0639A0 90600A0A 004F0000 00000000 00000000 00000000 O1068C2C FFFFFFOO 40404040 sec ccc cere ve cccccccccccccce * 
0639C0 40404040 4040E2E8 E2028079 00250000 40404040 40404040 40404040 40404040 * SYSeccccce * 
0639E0 40404040 40404040 40404040 40404040 40404040 40404040 40404040 40404040 * * 
063A00 40404040 404€404C 40404040 40404040 40404040 40404040 40404040 40404040 * * 
063A20 40404040 40404040 40404040 40404000 D605D004 D0044780 911447FO0 9OCADE605 * eDeccevccce ee 00. 
063A40 DO0O04D004 47F09084 D205B000 DCC447F0 9OA492FO DOO5DT05 DOO4D004 ILLODOO2Z Feee ee Dee Keowee oe eDe ee Dee Por cccecee® 
063A60 4TEOIZEE 47F093E6 12004780 SSFC4TFO 930091C2 18035810 OO06B8DIC DODBODOLT Kee eee De Wee eee eDee eBeleocccccee eX 
063A80 O00068D7D OCC8O00A O00068D7E 00080000 OOO68DITF DO0N60000 DODGEBDTB DODG0NND 9 Keeccevcccccccceccccccccccsccese cr 
063 AA0 00068D80 OOOFO0LE 03068081 00000000 01068D85 00040000 OLODE8DBT D0D040000 Fe eccccccccccccccccccccccsccsccce® 
063ACO 05068075 00100000 05068D68 C0100000 OlLO68DE6E OOLTON0N O2068BDIN DOLTONND FerecwwccccccccccvrccrcesccccvscceeX 
063AE0 01068D73 00170000 D7DSC9E5 C1E3D5D3 D5E2D3E2 D3E2C3D9 E3C3C8C9 D4D9C4CL 2.2.6 ee ee ePRIVATNUENSLESLSCRTCHI MRDA* 
063800 6BC9IC5C6 F2F3F3F3 F4034710 S13E95FF 059047FO 9010C9C5 C6ETEZFO FOC40315 *. TEF23334..e6 eee eee Oe oT EFXTOOD. .* 
063B20 19685880 C0201288 47709044 410000E6 45109022 OAOALB71 18279240 20004100 Fence cccecccereceWeccecccrsee soo er 
063B40 OOOE0600 45ENSAAC 92002000 410000D8 060045EO0 DAAC5BDO CO03441DD DOOO5BBO Fe eccccceccceceeQesnvecccvesescsex 
063B60 C02450B0 7OAC58BB 000041BB O0C0050B0 T0B441BB O001858AB OO00D2Z0F TOCBCO24 Fence crccccccscevrcccccccceek ects o%X 
063B80 12AA4780 SAFA5880 C0201288 4780913C D501CO2Z2E 9C114780 DBOZD501 COZEICIZS FecewcccevececceeNecccccveeNesese® 
063BA0 47809B02 18B841BB 00000203 C0249B66 41F00160 50FOCO28 45E0994C D501CO28  FececccceeeKe cere cDeeeDeceseeNee o® 
063BCO CO2A4770 SBOA5S8FO CO3Z3050F0 7CD841FF OOBO50FO 70940403 TOABTOAB 47TBO09D0FB = Feccee ee Dee e De Qee eee De eMeevvve eed 
063 BE0 9108B001 4780962E 58FO7CA8 5&60F 010 45FO916E 18E65860 BOLO4SSFO DLGELIEG Fee e cece ce eDe ee oOo ee ce eWo nc eee e oe W* 
063C00 4770962E D70370A8 T7OA850B0 7CCC9114 BOOF4770 97304100 00019160 BOOL4STIO Freee ePecccceaccvcccescccscscseccsece® 
063C20 S79A9108 BO0014780 94409180 BOOF4770 965A5830 BOOC45 EO SOBE5B8 AN 10D89140 Ke cece cccncccccccsecscscesccecsede * 
063C40 BO1L04780 916241BB 000447FO 91209601 101345E0 99D81B00 5000T020 D50ICOZE Feececcer cee De ceveveeeQeevcceNen o% 
063C60 90114780 98020501 CO2E9C13 47809802 47F09098 41107078 5S860BOLO 41FOOIBE Fece ee eNe cece cveeeDvececcceseele eX% 
063C80 89600008 88600014 1266078F 066C8960 O0015A60 C0044866 00005460 GBI2ZO0TFF *cecccccccvecccccvevsccveccsccccee® 
063CA0 45E09926 91406006 58607090 47109AE6 50607078 96807078 SB20TOCC LBOALBFH Kee we eevee ev eeWevecccccevesese cb® 
063CCO Q91FF6002 471091BA 4BFO9B9C D2057000 AQ076D0205 AOT6FOIC LTFF45EO GDBEEIIBO Fee w eevee De eKe cee eKe ce eVecvcesee eX 
063CE0 200F478C 92000A20 45E09910 89F 00018 L2FF4770 9BL2D0203 CO2C1098 41FOOOBO Fee c cece cece eeDevecccecKeccevele o%® 
063D00 50FOCO28 D203C024 9BT645E0 994C47F0 92220A20 45E09910 D205A07T6 TODOBIFO FeOe eKewccccceeeDecevcceeKeveree*® 
063D20 OOL81L2FF 4770SAF4 45609926 94DF600C 58607090 41FO928C LBOB5SBO0 POCCOTBEF Free crcctoecevevrevevccelecvsvcccceeX® 
063D40 88000002 58BO7TOCC 18114310 BO004B10 9BI9ED203 T7OT4BOLO 06104410 GCLAGIIL FecccccccccccccvvecKevccevcccces o® 
063060 00011AB1 D203B010 70741BB1 46009240 O7TFFD203 GOBBATODC D2039BBE TO9DC4ELFO eee eKecccccevee eoK eves eKeeve eo eI 
063080 00045810 C03441D1 00004111 009042F0 1008D203 10209B62 58FO9B52 OTFF4E5ED Fe ceeece J ccee eee Ke cee celeceee o% 
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RELPA.04% SECTION ON ADDRESSING PAGE 1 


LOC OBJECT CODE - ADDR ADDR2 STMT SOURCE STATEMENT FOLFEBO69 6/05/70 


3 * THIS PROJECT IS OESIGNED TO HELP YOU LEARN SOME FUNDEMENTALS C00G0 300 
4 % OF ADDRESSING. THIS PROJECT CONSISTS OF TWO PARTS. PART GNE 000004900 
5 * CGNSISTS OF A LISTING THAT HAS THREE QUESTIONS CONTAINED IN COC00500 
6 * IN THE COMMENT PORTION OF THE LISTING. ANSWER THOSE QUESTIUNS, 00000600 
: VERTFY THE ANSWERS AND THEN GO ON TO PART TWO. PLEASE TURN THE 00000700 
8 * PAGE AND BFGIN. 00000800 
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&8,FIELD2 


$$$$5$$55 QUESTION 8.21 SSSSSEESSSSSSSSESS5S5 
$ WHICH REG IS BEING USED AS A BASE REGISTER $ 


$ IN THE ABOVE INSTRUCTION? WHY? $ 
SESESHSSESESHSESESSSSSSHSESESSSHEESSSESELHESESEHSS SHS 
$ . $ 
$ $ 


SSESLESSFSSESSFSSSHSSHSSESSSHSHSSE SHEE HSSSHLHESESSESSES 


FIELD2,INST2 
FIELOL»FLELDA 


INST4 
+4 
Ta=Fi2t 
6,=H! 1?! 
H?' OF 
CtaAAaAt 


C*ADDRESS'! 
C*ABILITY' 
C* SECTION' 


* 


ANSWERS TO THESE QUESTIONS ARE ON THE NEXI 


=AUD0T) 
=fFrpt 
=H' lt 


$$$S$66$$$ QUESTION 8.22 S$S$S$ESS$SS5E5S55555555 
$ EXPLAIN WHY THE ABOVE INSTRUCTION HAS TWO $ 
$ DIFFERENT BASE REGISTERS. $ 
SESSELESLSEFSSLLSFSHLSELSELSHESHLSEDESE SLL ESELSSEIH SSS 
$ $ 
$ $ 
HESSHSHSSSSHSSSSFELSSSSEFSSSSSHESSPS ALS HFLSSLIEESHSESEAL EHS 
S$EESESHESS QUESTION 8.23 F$SESESHSEES ES EE EES HESS 
$ WHY DOES THIS BRANCH INSTRUCTION HAVE THE $ 


$ BASt REGISTER THAT ITT ONES $ 


SHELLS SLFLFELHSHSLEESFSLEHSLSSLELLSLEELDELSELESLLE LES LES 
$ $ 
$ $ 


SDSDESSEDLSLHSESESDLDEHESHSHESEESEEHLEELSLE DEES SEES ES 


PAGE. 


PAGE 2 


6/05/7709 


00001000 
60001100 
90001200 
00001300 
00001400 
00001500 
00001600 
00001700 
00001800 
00001900 
00002000 
00002100 
00002200 
00002300 
00002400 
00002500 
00002600 
00002700 
00002800 
0C002900 
00003000 
90003100 
00003200 
00003300 
00003400 
00003500 
00003600 
00003700 
00003800 
0003900 
00004000 
90004100 
00004200 
00004300 
00004400 
00004500 
90004600 
90004700 
00004800 
00004900 


QVUVO5STVU 
UCOO5100 


912 


RELPA.04 SECTION ON ACBDRESSING PAGE 3 


LOC OBJECT CODE ADDRL ADDR2 STMT SOURCE STATEMENT FOLFEB69 6/05/70 
58 * ANSWERS 00005500 
60 * 8,21. ---------------------------- == $$ -- + = -- 00005700 
él * - THE SYMBOL FIELD2 HAS A GREATER DISPLACEMENT THAN THE SYM- — 00005800 
62 * —~ BOL DOT.(FIELD2 IS DEFINED LATER IN THE PROGRAM THAN DOT) - 00005900 
63 * - THEREFORE, BECAUSE OF THE US ING DOT,11 STATEMENT, —- 00006000 
64 * - FIELD2 HAS A BASE REGISTER OF 11. ~ 00006100 
65 € 0 eee nnn - $5 $$ 5 00006200 
67 *€ 8422  ---- 2-9 nn nn nn nnn ----- 00006400 
68 * ~ FIELDA IS DEFINED BEFURE DOT-FIELDL DEFINED AFTER DOT - 00006500 
69 KO ann nnn nnn nn nnn ne = --- 00006600 
71 * 8,23  ------------------------------------ --- +--+ +--+ == - + -- ------- 00006800 
72 * ~ SINCE ASTERIX (#) LS A SYMBOL, THEN SINCE IT IS DEFINED - 00006900 
73 * - LATER THAN DOT IT USES A BASE REGISTER OF 11 - 00007000 
T4 % 0 pt enn nn hn nn ne 00007100 
76 * THAT COMPLETES PART GNE OF THIS PROJECT. CONGRATULATIONS ON 0C007300 
77 * ANOTHER JGB ACCOMPLISHED IN YOUR SEARCH MURE KNOWLEDGE. 00007400 
78 * THAT'S A NICE WAY GF SAYING PLEASE PROCEED ON TO THE NEXT PART, 00007500 
79 END | 00007600 


LLe 


LEC 


001000 


001000 
001002 
001002 
001006 
0C1010 
901012 
001014 


001018 
00101C 
0019020 
001024 


001028 
00102C 
QO0102E 
001032 
001034 
001038 
00103C 
O00104C 
001088 
00108C 
001090 
001090 
001092 
001092 
000000 
001096 
OO109A 
OOLODE 
OO10A4 
OO1LOAA 
001080 
0010B6 
OO1O0BC 
0010C0 
QO10E0 
QOO1OEC 
OO10E4 
OO10OE8 
QO1GEC 
OO10F0 
000000 
000000 
000004 
000008 
OO000C 


RELPA.04 


SECTION ON ADDRESSING PART TWC 


OBJECT CODE 


Gace 


47FC COQOE 


ADDR 1 


4ODSE2D34BD 707483 


1766 
178€ 
0000 0000 


ok sk 


** ERROR ** 


5840 CC3A 
5850 CCRA 
5054 0004 
0000 0000 
KK 
58FO C022 
OSEF 
58F0 C036 
O7FF 
co000000 
cooc10s9 
00000000 


ERROR 


ccccceccco00000nNn 


D3E4C3D2 
DYDOCTCL 


05C0 


58B0 C056 
5A70 
4A6C 
C203 
D203 
C203 


CO5A 
CO5E 
BOOCO 
CO2ZE 
C036 
D203 CC3E 
D203 C046 
D?C/(C1LFl 


00000001 
00001040 
00000000 
C0000002 
0001 


CO2A 
BOOO 
BO04 
BOO08 
BOOC 


OCOCO 
C10C0 
010C 8 
010D0 
010D8 


ADDR 2 


01010 


COO00C 


0103C 
C1iCc8Cc 
00004 
COOCcO 


01034 


01038 


O10F 8 


O1LOEC 
010F0 
O10BC 
00000 
00004 
00008 
0000C 


STMT 


SGURCE STATEMENT 


PROGAAL 


CLRG 


FXT1 
SCE XT 
GUESS 
SVA 
SIGN 
CHRB 
ASUBI1 


ZOOT 
FINAL 


DOT 

KAREN 
SANDY 
DAVID 


START 
E XTRN 
ENTRY 
RALR 

LSTANG 


BALR 
L 

BR 

CC 

CC 

DC 

DC 

DC 

CC 
GSECT 
BALR 
USING 
L 
USING 
A 

AH 
MVC 
MVC 
MVC 
MVC 
MVC 
DC 

DS 
LTORG 


CCM 
DS 
DS 
DS 
DS 


x'10008 
PROGE 
CLRG,SIGN 
1240 

#512 

CLRG 

C' RSL.PP.OLt 
646 

B,8 

6y=Ft1' 


4,GUESS 
5,CHRB 
544(4) 
13,=A(SVA) 


15,EXT1L 
14,15 
15,SCEXT 
15 
A(PROGB) 
A(ASUB 1) 
A( OCT) 
18F*O! 
C*LUCK? 
C*PRGA® 


12,0 

*,12 
11,=A(DOT) 
DOT,11 

7T,=Ft2e 
6,=H'l1?* 

DCT ,ZOCT 
FINAL, COT 
FINAL+8,KAREN 
FINAL+16,SANPY 
FINAL+24,DAVID 
C'PCAL* 

TF 


=Fryr 
=A(SVA) 
=A(DCT) 
=fFipe 
=Hfyt 


mann n 


FOLFEBES 


ACCRESSARILITY ERRORS 


FCR THIS PART YOU WILL SEF AN ERROR 
MESSAGE FRGM THE ASSEMBLER. SINCE 

FOR THIS PARTICULAR RUN OF THE PRO- 
JECT THE SYSTEM USED WAS 9S, YOU WILL 
HAVE TO USE GNLY THE LAST THREE DIGITS 
OF THE MESSAGE WHEN LOOKING {fT UP. THE 
ANSWERS ARE ON THE PACE FOLLOWING THE 


ERRCR MESSAGES. 


$$$$F$H$ QUESTION @.321 S$EES$S$ES$SES$ESS$SSE 
$ (ERROR MESSAGES ON TRE NEXT PAGE) $ 
$ $ 
$ WHAT CAUSEC THE TWO ERRGRS SHOWN $ 
$ ON THIS PAGE? $ 
SHSESHSSSSSFSELESESSSESHSSHSHSHSSSSSHESHHS$SHES SS 
¢ $ 
$ $ 


SESSHSHFSESHESSSSSSHEHSESHSHSSHESSSHSESSSESHHSS 


S$$FSHSHESHSSHESSS 
THIS PROBLEM $ 


$€$$$E$H$ QUESTION 8.32 
$ HCW WOULD YOU CORRECT 


$ ANC STILL CONTINUE TG MAKE USE OF $ 
$ THE LITERAL S? $ 
ESEFEHESEESSSSHSHSHSSHSSHSHSSHSSHSHSESESSSSESSESSS 
$ $ 
$ $ 


SESESSSSHESSSSSSSSSSSESSSSSSSHSSESSSSSSSS 


PAGE 1 


6/05/70 


C€C000200 
cC000300 
C0000400 
0cd005C0 
Coco0é600 
co00o7ce 
00000800 
00c00900 
CC001000 
CO001L100 


000012CC 
CC0C1300 
00CC14CO 
CCcda1500 


0000160C 
CCCO17CO 
occcl 8co 
CCco01900 
CO0C02000 
000021 CC 
00002200 
CCCO23CC 
0C0C2400 
cCC02500 
0CC02600 
00002700 
00002800 
cecc2900 
00003000 
CC0031C0 
000032 C0 
CC003300 
00003400 
C0003500 
00003600 
C€0003700 
00003800 
000C3900 
00004000 


CCCC41 00 
000042 00 
CCC04300 
00004400 
CC004500 


TT eee 


DIAGNCSTICS PAGE 1 

STMT ERROR COCE MESSAGE 6/C5/7C 
11 TEUO35 “NEA OPERAND COLUMN  8--ADDRESSABILITY ERRCR 
15 1€U035 NEAR OPERAND COLUMN 11—--ADDRESSABILITY ERRCR 


2 STATEMENTS FLAGCED IN THIS ASSEMBLY 
16 WAS HIGHEST SEVERITY CODE 
129 PRINTED LINES 


822 


622 


RELPA. 04 SECTIGN ON ADDRESSING PART TwO PAGE 2 


LCC OBJECT CODE ADDR1I ADDR2 STMT SOURCE STATEMENT _¢ | FOLFEB69 E/O05/7C 
53. ANSWERS CC004800 
55 * 8.3] ZEREREREREREREEREREREOPERERERERERE CREE RTOCECCORERE EOE R ER eee cco0s5000 
56 * " BCTH ERROR MESSAGES WERE CAUSEC BY LITERALS. THERE AD- ' ¢€0005100 
57 * " DRESSABLITY ERRORS. NCTICE THE ASSEMBLEC ADDRESS ASSIGNED ' OCcC0C52CC 
5e@ * *" TC THE TWO OF THEM. IT'S OUT GF THE RANGE QF ADDRESSES IN * Q00053C0 
5S * " THE FIRST CONTRCL SECTICN. ' ¢ctcc5400 
60 * eee Ce eee eee ee ee Cece eee eerece rere eeeeseneereerefe® ©6Q9GQ005500 
62 & B32 CCPVOFeeereveneneveerereeeneetevereneerenerateeenerereeetesHee CCOCOS7TCO 
€é3 * " PLACE A LTCRG INSTRUCTION BEFORE THE CSECT STATEMENT. * 0CCC5800 
€4 * " THIS FORCES THE ASSEMBLER TQ ASSEMBLE THE LITERALS WITHIN * OQOCC59CO 
65 * " THE ADDRESS BCUNDS CF THIS CONTROL SECTION ' coco6ocn 
66 * CVU Ee eee eee eee eee eee eee eee eee tee eee eee eeeesetesset © ©6CCQQ6100 
68 * THAT CCNCLUDES THIS PART, THIS PROJECT AND THIS PAGE. C0006300 
EC * PLFASE LET YCUR INSTRUCTOR KNOW YGU FAVE COMPLETED CCCCEé400 
10 * THTS PROJECT BY HANCING THE NEXT PAGE. THANK YOU 00006500 
71s* FCR YOUR KINC ATTENTION. CC006600 


082 


RELPA.04 SECTION ON ADDRESSING PART THC 


ECC CRJECT CODE ACDR1 ADDR2 STMT 


H HH fe Ht Ht 


SQURCE STATEMENT. 


END 


NAMESeoeasesse= 


PROJECT #-===== 


PAGE 3 


FOIFEB69 6/05/70 


00006900 
C0007000 
ccco7100 
ccod0o72 C0 
ccecc73co0 
000074CO 
COCcOo75CO 
00007600 


L8Z 


RRRRRRRRRRR 
RRRPRRRRRRRR 
RR RR 
RR RR 
RR RR 
RRRRRRRRRRRR 
RRRRRRRRRRR 
RR RR 

RR RR 

RR RR 
RR RR 
RR RR 


PEEPEEEPEERE 
EEREEEEEE ESE 
EE 

EE 

EE 

EEEEECEE 
PECEPEEE 

EE 

EE 

EE 
FEEEEREPEESr 
EERE EEEPEESE 


LLELLELELLELLL 
LLLLLLELLLELL 


FP 
EP 
pp 
PP 
PP 
pp 
Pp 
PP 
pp 
PP 
PP 
pp 


FPPFEPPPP 
POPPPPPppop 
pp 
pp 
pp 
PPPPFEPEPP 
PPPPPPPPP 


9999699999 
599999999999 
99 99 
99 99 
99 99 
999999999999 
999999999999 

99 

99 

99 99 
299999999999 
9999999999 


AAAAAAAAAA 
AAAAAAAAAAAA 
AA AA 
AA AA 
AA AA 
AAAAAAAAAAAA 
ABAAAAAAAAAAA 
AA AA 
AN AA 
AA AA 
AA AA 
AA AA 


/ 


cccccccc 
ccccocococ 
00 00 
CC 00 
OC 00 
Cec CC 
00 00 
00 cc 
00 00 
00 00 
ccocccocce 

oooccccc 


ABA AB OE ARAB OR of Ot SR ABE AR OR RR OR OR On RO RAE RRA RRR AE A RR aR AR RAR eo ARR OF aE AB AR RR a Fo FR AE OR RE OR AS Be A aR a8 OR On a A aR AR OR AEE Ae AE AR OR a SR aR aR AE aR an a a nat at OP A a A aR OR aE aK AR OR aR on ok a on ar an at on 


Gace 


aOR LS eons ES BONS po ba bs) 
5995555555555 
55 


SoS 20999 
99551959595 
55 
5 
55 
SO DU SESS D595 
55555555555 


wlle lle lle Be lis oy he the he whe le alle le > > > le hie elle he lle hs bn ie > Ss ie ln: ss he als ole > ln > ls. elle ae all wl le Jie le I ie i oo as I lh le a ln oe we ie I ie hk os ls a hs es hs os A in i i i i ee a os io he oe a ln es os le ln es os in a 


RELP A. 05 SECTION ON COMMCN PAGE 1 

LCC OBJECT CODE #$ADDR1 ADDR2 STMT SOURCE STATEMENT FOLFEB69 6/C5/70 
000000 2 START 00000200 
4 * THIS PROJECT CONSISTS GF THREE SEPERATELY ASSEMBLED PROGRAMS C0C00400 

5 x THAT EXECUTE AS CNE PRCGRAM. IT IS DESIGNED TO AID YOU IN ccocos500 

é * LEARNING ABOUT AN AREA THAT A PROGRAMMER CAN CODE KNOWN AS A COCCO6CC 

7 * CCMMON.( CCM) 00c00700 

9 * THE THREE PRCGRAMS CCNSIST GF A TOTAL OF FOUR CONTROL SECTIONS C0000900 

1C * THAT USE A CGMPMCK. EACH CONTROL SECTION MOVES SOME DATA INTO, C0001000 

ll * CLT OF; OR MOCIFYS A WCRD GF THIS COMMON AREA. OOCCLICC 

13 * BY ANSWERING THE QUESTIONS OF THIS PROJECT, YOU WILL LEARN HOW 00001300 

14 * THE CCMMCN IS ADDRESSED. | 00001400 

16 * He MR ee 3K a he Oe Ke oe ole eH Re Re ae He af fe afc he ho he he i Ke eH eo oe ah he ae i oe ok ok oe ek ok & COCOL60C 

17 * LISTING CF EXAMPLI PAGE 3 €0001700 

1e@ * * CCCC18CO 

19 * * LISTING OF EXMPL2 PAGE Ss 00001SCC 

20 * * 00002000 

21 * * LISTING OF EXAMPL3 PAGE 6 00002100 

22 * x C0002200 

y 23 * * LINKAGE EDITGR MAPL PAGE 7 cccc23c0 
Ke 24 * x CCCC2400 
26 * * CORE DUMP 1 PAGE 8 c00Cc25C0 

2& * x ‘ 000C26CC 

27 * * LINKAGE EDITOR MAP2 PAGE 9 C0002700 

28 * x 00002800 

2¢ * * CORE DUMP 2 PAGE 40 €0002900 

30 * * C0C03000 

31 * * QUESTIONS PAGE 4f cccc3100 

32 * He af a eR ee a a eR OK a ok fe ok ake a ok oe kee ae fe ake ake ate ake ake ak fe ok ate afk ale ale ake ak 00CC3200 

34 * NOW PLEASE PRCCEEC CN TO PAGE 9 FOR THE QUESTIONS OF THIS 00003400 


35. * PRCJECT. C0003500 


£82 


SYMBOL 


EXMPLI 
PROGB 
ASUB1 


TYPE ID 
SD Ol 
ER 02 
SD 03 
CM 04 


ADDR LENGTH LD ID 


001000 O0007C 


Q01C8C 000056 
o0000cCc 000010 


EXTERNAL SYMBOL DICTIONARY 


12.05 


PAGE 1 
3/18/70 


Pace & 


LCC 
001000 


001000 
001002 
001002 
001006 
COLOOA 
00100E 
001012 
001016 
001018 
00101C 
OO101E 
001020 
001024 
001028 
00102C 
001074 
001078 
001078 
001080 
001080 
001082 
001082 
000000 
001086 
001088 
00108C 
001092 
001098 
OO109E 
OOLOA4 
OO1OAA 
0010AC 
001080 
001000 
001000 
001004 
000000 
000000 
000004 
000008 
00000€ 


OBJECT CODE 


05C0 


5840 
5850 
5054 
58D0 
58 FO 
O5EF 
58F0 
O7FF 
0000 


C026 
C072 
0004 
C076 
COLE 


C022 


00000000 
00001080 
00000000 


ADDR 1 


0000000000000000 


D7D9CTC1 


0000102C 


05C0 
58B0 


L777 
4AT0 
D203 
D203 
D203 
D203 
D203 
OOOF 


CO4E 


C052 
BOOO 
CO2E 
C036 
CO3E 
C046 


D7C7C1F1 
404040 4040404040 


00000000 


0001 


CO2A 
BOOO 
BO004 
BOO8 
BOOC 


00000 
01080 
01088 
010CC 
010C8 


ADDR2 


01028 
01074 
00004 
01078 
01020 


01024 


010D0 


010D4 
O10AC 
00000 
00004 
00008 
0000C 


SOURCE STATEMENT 


EXMPLI 


ZOOT 
FINAL 


DOT 

KAREN 
SANDY 
DAVID 


START 
EXTRN 
BALR 

USING 


CSECT 
BALR 
USING 
L 
USING 
XR 

AH 
MVC 


x*1000'° 
PRCGB 
12,0 
*,12 
4,GUESS 
5,+CHRB 
594(4) 
13,=A(CSVA) 
15,EXT1l 
14,15 
15,SCEXT 
15 


A( PROGB) 
ACASUBL) 
A( COT) 
18FfO8 
C* PRGA 


=A(SVA) 


12,0 

*,12 

11,=A( DOT) 
DOCT,11 

T,7 

Te=H'l? 

DOT, ZOOT 
FINAL, DOT 
FINAL+8,KAREN 
FINAL+16,S ANDY 
FINAL+24, DAVID 
H* 15° 

C'*PGA1® 

TCL4!* * 


=A( DOT) 
=Htyt 


Ta-7aTnnN 


FIRST PROGRAM OF COMMON PROJECT 


> PRGA 


FORCE A PROGRAM CHECK 


FOLFEB69 _ 


PAGE 1 


3/18/70 


00000100 


c0000200 
00000300 
00000400 


60000500 


00000600 
C00007 00 
00000800 
CQ000900 
00001000 
00001100 
00001200 


00001300 
00001400 
00001500 
00001600 
000017C0 
00001800 


00001900 
00002000 
C00021 00 
00002200 
0CC023 00 
00002400 
00002500 
00002600 
00002700 
00002800 
00002900 
00003000 
00003100 
C0003200 
00003300 
C0003400 


00003500 
00003600 
0C003700 
00003800 
C0003900 
CC004000 


Pasé 3 


S82 


EXTERNAL SYMBOL DICTICNARY PAGE 1 

SYMBOL TYPE ID ADDR LENGTH LD ID 12.06 3/18/70 

EXMFL2 SD 01 001000 000018 

PROGB SD 02 001018 OO000AD Pacé 4 
PROGC ER 03 


CM 04 000000 OO000NC 


982 


LCC 


001000 
001000 
001002 
001002 
001008 
00100D 


001018 
001018 
001018 


OO0101C 


OO1LOLE 


OO1OLE 
000000 
001022 
001026 


00102A 


OO102E 


001034 
00103A 
OO1O3E 


001042 


001044. 


001048 
001048 


00104C 


001050 


001052 
001054 
001058 


0010A0 


0010A4 
0010A8 


OO10AC 


0010B0 


0010B0 


0010B4 


000000 
000000 


000004 


000008 


OBJECT CODE ADDR1 


O5A0 


D204 A006 AODOB 01008 


C203C1D5D2 
E3C8C5D09C5 


SOEC 
05C0 


DOOC 


C092 


CO3A 
0008 
0004 
9008 
C086 
C03A 
C096 


CO8A 


0004 
DOOC 


00000000 


CC8A 00008 
9004 O10A4 


000000C000000000 


00000000 
00000001 
D7D9C7TC2 
00000003 


00000000 
00000000 


00000006 


5805 0000 


ADDR2 


01000 


0000C 


010B0 


01058 
00008 
00004 
010A8 
00004 
01058 
010B4 


010A8 


00004 
0000C 


00000 


STMT 


0 MAIaA WM & Wh eH 


SOURCE STATEMENT 


EXMPL2 


HERE 
THERE 


PR OGB 


GOBACK 


EXMPCOM 
SEC OND 


THT RD 


START 
BALR 
USING 
MVC 
DC 

DC 
LTORG 
CSECT 
STM 
BALR 
USING 


X*1000! 
10,0 

*,10 
HERE,THERE 
C* BLANK* 
C'THERE' 


14,12,12(13) 
12;0 
*,12 


09,=ACEXMPCOM) 


EXMPCOM,09 
15,SAVBB 
15,8(13) 
13,4(15) 
THIRD,LAIG 
Al,SECOND 
13,SAVBB 
15,=V(PROQGC) 
14,15 

O,LAIG 

* 

13,4(13) 
14,12,12(13) 
14 


For 
Leto 
For 
FHye 
C*PRGB! 
Feae 


=A(EXMPCGM) 
=V(PROGC) 


flee 
0,0(5) 
F 


SECOND PROGRAM FOR COMMGN PROJECT 


PAGE 1 


3/18/70 


00000100 
00000200 
00000300 
00000400 
00000500 
CC000600 
Coc00700 
C0000800 
00000900 
C0001 000 
00001100 
00001200 
00001300 
Ccc01400 
00001500 
00001600 
00001700 
00001800 
00001900 
cCQdCc02000 
00002100 
CC002200 
00002300 
00002400 
00C02500 
00002600 


00002700 
0GC02800 
00002900 
00003000 
00003100 
00003200 
C0C03300 


00003400 
C0003500 
00C03600 
000037C0 
00003800 


PAGE S 


L82 


LOC 
001000 


C01000 
00100C 
001018 
OO0101C 
OO1O1E 
OOLOLE 
000000 
001022 
001026 
O0102A 
OO102E 
001030 
001036 
00103C 
00103C 
001040 
001044 
001046 
001048 
001090 
00109C 
OQ10A0 
O0O010A0 
OO1LOA4S 
000000 
000000 


OBJECT CODE 


E2C8C9E2Z40D9D6E4 
C4D6C5E240D5D6E 3 
90EC DOOC 

05C0 


5880 C082 


58FO C086 

50FD 0008 

5ODF 0004 

18DF 

D207 CO76 8004 01094 
D203 800C COTE OO000C 


58DD 0004 

98EC DOOC 

OTFE 

0000 
0000000000000000 
0000COCO000000000 
D7D9OCTC3 


00000000 
00001048 


ADDR 1 ADDR2 


0O00C 


010A0 


010A4 
00008 
00004 


00004 
0109C 


00004 
OOO00C 


SOURCE STATEMENT 


EXAMPL3 


PROGC 


GOBACK 


SAVCC 
CROER 
LAST 


HERECOM 


START 
ENTRY 


X* 1000! 

PROGC 

C*THIS ROUTINE! 
C* DOES NOTHING! 
14,12,12(13) 
12,0 

*,12 

08 »y=ACHERECCM) 
HERECOM,08 
15,=A(SAVCC) 
15,8(13) 
13,4(15) 

13,15 
CRDER+4(8),HERECOM+4 
HERECOM+12(4),LAST 

* 

13,4(13) 
14,12,12(13) 

14 


18Ft0! 
3Ftoe 
CL4'PRGC! 


=A(HERECOM) 
=A(SAVCC) 


4F 


THIRD PROGRAM OF PROJ ON COMMON 


PAGE 1 


3/18/70 


00000100 
00C00200 
00000300 
CCC00400 
C€0000500 
CO0C00600 
00000700 
cCocagdgsono 
00000900 
CQ001000 
00001100 
Cocod1200 
00001300 
00C01400 
00001500 
00001600 
00001700 
00001800 
00c01900 


00002000 
CCC0210C 
000022 00 
cocc2300 


00002400 
00002500 
C0002600 


Paoe b 


882 


F44—-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST, MAP,NCAL,LET 


VARIABLE OPTIONS USED — SIZE=( 45056, 6144) DEFAULT OPTION(S) 
TEW0000 ENTRY UTILITY 
MODULE MAP 
CONTROL SECTION ~ ENTRY 
NAME ORIGIN LENGTH NAME — LCCATION NAME LOCATION NAME 

EXMPL 1 00 7c 

ASUB1 80 56 

EXMPL 2 D8 18 

PROGB FO AO 

EX AMPL3 190 A8 

PROGC 1A8 
UTILITY 238 5A0 
? PRINT 294 PCHKRETN 4F6 

$ BLANK COM 708 10 

ENTRY ADDRESS 238 

TOTAL LENGTH 7E8 
44460 DOES NOT EXIST BUT HAS BEEN ADDED TC DATA SET 


USED 


LOCATION 


NAME 


LOCATION 


Pate 7 


682 


REGS. 


FP. 


REGS 0-7 
REGS 8-15 


000000 
000020 
000040 
000060 


063820 
063840 
063860 
063880 
0638A0 
0638C0 
0638E0 
063900 
063920 
063940 
063960 
063980 
0639A0 
0639C0 
0639 E0 
063 A00 
063A20 
063A40 


O63FE0 
064000 
064020 


00.00000C 00000000 


00000050 OOO6ETF8 OOO6E800 OO0D6E 800 
OOOE6E7T78 CCO00000 OOOD6ETBO OCO06E TF8 


00000000 
0004000A 
000085D0 
0C04C000 


05C00000 
00063910 
00000000 
00000000 
05C058B0 
COZEB008 
40404040 
C2D3C105 
000850DF 
5 8DD0004 
00000000 
O0C000000 
DYD9SC7C2 
40D5D6E3 
D207CO 76 
00000000 
00000000 
00000000 


00000000 
4 7FOCOE8 
00000000 


0000019C 
1000240C 
OCOQOO0F 1 
0000C3 66 


5840C026 
000638A0 
godg0d00CC 
00000000 
CO4E177T 
D203C046 
40404040 
D2E3C8C5 
0004D203 
98ECDOOC 
O0000000C 
00000000 
00000003 
C8C9D5C7 
8004D2 03 
0000000C 
0000000C 
00000000 


OO00CCA68 
45EO0C16A 
000CO000 


FOFOF1C9 
FF150001 
00001670 
00040000 


5850C 072 
OO063FF8 
00000000 
00000000 
4A 70C 052 
B OOC OOOF 
40404040 
D9C 50002 
90C8C O8A 
O7FEOCOO 
00000000 
00000000 
OO063FF 8 
SOECDOOC 
8O00CCO7E 
oOocdgdgdcn 
00000000 
00000000 


00040000 
00000000 
00000000 


00.00ccce ACO00000 


50071090 
6F 063824 
00002120 
O0CC003 CA 


50540004 
00000000 
00000000 
00C00000 
D203B000 
DIC 7C1F 1 
91019561 
478094BE 
D203C 0 86 
0CO000000 
O0c0GQ000 
00000000 
000639C 8 
05C 05880 
5 8DD 0004 
CCCcd00000 
00000000 
D?D9CITC3 


00000226 
OO009FDO 
0CC04000 


00.-000000 00000000 


00.000000 00000000 


OOO6E7T70 00000048 O00004F20 0006E430 
6F063822 OOO6ETBO 00002170 00062820 


00063820 
OOOOFFOO 
239096C0 
0C000000 


58D0C076 
00000000 
00000000 
00000000 
C02 A02 03 
40404040 
O0063FF8 
SOECDOOC 
900441D0 
00000000 
00000000 
00000000 
E3C8C9E2 
C08258F0 
98ECDOOC 
00000000 
00000000 
O00063FF8 


00063A58 
0146004D 
9400025D 


00002A18 
00000000 
00074200 
OOOO CA68 


58FOCOLE 
00000000 
00000000 
D7D9CTC1 
CO2EB000 
40404040 
00019546 
05C05890 
CO3A58F0 
00000000 
00000000 
00000000 
40 D9 D6E4 
CO8650FC 
O7FEO000 
00000000 
00000000 
000639F8 


00063FC8 
00000001 
00790000 


01040080 
FEO040131 
00040000 
00040000 


O5EF58F0 
00000000 
00000000 
0006384C 
D20 3C0 36 
40404040 
05A0D204 
C09241F0 
CO9605EF 
00000000 
00000000 
00000000 
E3C9D5C5 
O00850DF 
00000000 
00000000 
00000000 
9O0ECCOOC 


C3244150 
00000000 
00008000 


SOO3AFFE 
800011D6 
000002T0 
O000022E 


CO2207FF 
00000000 
00000000 
954695FF 
BO004D203 
40404040 
AOO6A00B 
CO3A50FD 
5800C08A 
00000000 
00000000 
00000001 
C4D6C5E2 
000418DF 
00000000 
00000000 
00000000 
O5C004F0 


002C 1883 
00000000 
O000A0000 


Keoccccee ec DOllecccccccccvecccccce ck 


Keecccccccvr ccc cece cccec cece cccc eel 


* 


eoccccelesccecercccccescccccccee® 


+t 


eee cc ccr ccc cc cece ccc ce c ccc ceceeee® 
@eeqee#e ecccc ccc ccc cece ence velo eee 
emcee ccc ccc e Se ccesccerc ccc cece ccs 
wor cc cece ccc cece ce er RoNececvcccce 
ecccccccccceK ccc ceKecccceKcccecke 
ecoceKeccceeePGAl 
ecocccceSecccceKcccce 


*BLANK THERE. cc ccccccccccwcceeVcvsecs 


KeeccceKeccecKecccecccceVcccccseccn 


H 36 tt te Ht tt 4 


Ker cc cc ccccccccerccccccececceseccen 


Ke wrccc ccc cece c ecco ccc cee eacercceces 


Hs HH HH He HH He 


Keowee e cee ccc cr cence cece cceeerecececes 


*PRGBecceeee See eHTHIS ROUTINEDOES* 
* NOTHING ce ccc ce vcccce leo anccccecccceX 


XK eccceK occ ecescecccccecncccececeex 
Keo cccccccccccscveccccececcceceesceeX 


Keo eccccccesrcceccccccesesececcsccencex 


Ke ewccccccccePRGlC ee eBe ee Geccceee dX 


Keo cccccccccccccvecccesccedlaesccceX 
KO. Vee Noc veer sccccccscccescncccseX 


a eccccccncccvccce eX 


PAIS III IRC gC moa gai lok lok dog ii ta ioiiiok daigick aidiuiok kok ik iacilok a oigick tek dolok soi segok ied akc ak a dak ak ge ik ete ak a ak 


Pace & 


F44-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST, MAP,NCAL,LET 


VARTABLE OPTIONS USED — 


TEWOOOO ENTRY UTILITY 


CONTROL SECTION 
NAME ORIGIN 


EXMPL 1 00 


ASUB1 80 
EXMPL 2 D8 
PROGB FO 
EX AMPL 3 190 
UTILITY 238 
$BLANKCOM 108 


ENTRY ADORESS 
TOTAL LENGTH 


LENGTH 


TC 
56 
18 
AO 
A8 


5A0 


10 


SIT ZE=(45056, 6144) 


ENTRY 


NAME 


PROGC 


PRINT 


MODULE MAP 
LOCATION NAME LOCATION NAME 
1 A8 
29A PCHKRETN 4F6 


**K*KGO DOES NOT EXIST BUT HAS BEEN ADDED TC DATA SET 


DEFAULT OPTION(S) USED 


Pace 9? 


L6c 


F.P. 


REGS 0-7 


REGS 8-15 


000000 
000020 
000040 
000060 


063820 
063840 
063860 
063880 
0638A0 
0638C0 
0638E0 
063900 
063920 
063940 
063960 
063980 
0639 AO 
0639C0 
0639E0 
063A00 
063A20 
063A40 


063FE0 
064000 
064020 


REGS. 


00.000000 000°0000 


00000050 QOOO6ETF8 OO06E800 0006E800 
OOO6ET78 OOO00000 OON6E TBO O0063FF8 


00000000 
0004000A 
00001598 


00040000 


05C0 5840 
00063910 
00000050 
QOOO6E7T78 
05C058B0 
C03 EBO008 
D7D9CTC2 
C203C105 
000850DF 
5 8DD0004 
000639C 8 
0006E430 
D7D9C7C2 
40D5D6E3 
D207CO076 
00000000 
00000000 
00000000 


00000000 
D7D9CIC2 
00000000 


0000032C 
1000240C 
08000000 
00000366 


C0265850 
000638A0 
OOO6E7F8 
00000000 
CO4ELTIT 
D203C046 
40 404040 
D2E3C8C5 
0004D203 
98ECDOOC 
00000050 
OOO6E 778 
00000003 
C8C9D5C7 
8004D203 
00000000 
00000000 
D7TDSC TC 1 


OO00CA68 
D7TDIC C3 
00000000 


FOFOF 3C 2 
FF150001 
00001590 
00C40000 


C0725054 
0006 3FF 8 
O0O006E 800 
OOO6E 7B0 
4A 700 052 
BOOCOOOF 
D?7D9C 7C 3 


D9C S5D002 


9008C O8A 
O7FEOOO00 
OOO6E 7F8 
OO0063FF8 
OO063FF 8 
9OECDOOC 


800CCOTE 


00000000 
00000000 
D7D9C7TC2 


00040000 
00000000 
00000000 


00.0CC000 00000000 


50071D90 
6F0638CC 
00002120 
0000030A 


00045 8D0 
00000000 
OOO6E 800 
OOO6ETF8 
D203B000 
D?7C7C1Fl 
91019561 
478094BE 
D203C 0&6 
00000000 
O0006E800 
OO06E7BO 
000639C8 
05C C5880 
5 80D 0004 
00000000 
0C000000 
D7D9C 7C3 


00000226 
OOCO9FDO 
00004000 


00 .000000 00000000 


00.-000000 00000000 


00063FF8 D?DICTC1 O00004F20 OOO0D0000L 
6F0638A2 0006384C 6F063838 000638A0 


00063820 
OOOOFFOO 
22962 8CO0 
00000000 


C07658F0 
00000000 
O0063FF8 
6F063822 
C02 AD203 
DYC?TC1Fl 
O0063FF8 
9OECDOOC 
900441D0 
00000000 
OO006E800 
OOO6ETF8 
E3C8C9E2 
CC8258F0 
98ECDOOC 
00000000 
00000000 
O0063FF8 


00063A58 
0146004D 
9400025D 


00002A18 
00000000 
00074200 
0000 CA68 


COLEOSEF 
00063950 
DY C9CTC1 
D7D9C7CT1 
C02 EBO00 
40404040 
00019546 
05C05890 
C03 A58FO 
0006384C 
OO063FF8 
6F 063916 
40 D9 D6E4 
CO8650FD 
O7FEO000 
00000000 
00000000 
000639F8 


00063 FD8 
Ooo0000001 
00790000 


01040080 
FFO40135 
00040000 
00040000 


58FOCO22 
6F06 38 38 
00004F20 
0006384C 
D203C036 
D7TD9CT7C1 
05A0D204 
CO9241F0 
C0960 5EF 
000639F8 
D7D9C7TC1 
00000000 
E3C9D5C5 
O00850DF 
00000000 
00000000 
00000000 
SO0ECDOOC 


D7C7C1Fl 
00000000 
00008000 


BOO 3AFFE 
800025B4 
000002C0 
00000226 


O7FFOO0O0 
00063910 
O0006E430 
954695FF 
B00 4D203 
40404040 
A006A00B 
CO3A50FD 
5800CO8A 
6F06393C 
O0004F20 
DY@D9CTC1 
C4D6C5E2 
000418DF 
00063950 
00000000 
00000000 
05C004F0 


D?7D9CIC1 
00000000 
OOOAD0NN 


ee ee eels oe eee ee ee ee ae eee eee 


@eeeeeseteeseeeeeaeeeeeeeeseeeeeaeoweeeoee#s 


se st Ht Ht 


* 
oS oS eee: 6 ws ee Oe Sees 8 Se oe eee 
x 
Cee ccccrcccccccrcccccccccsescccc ok 
66-6 a el Wee 6a ee ee bee we OS weere ae 


* 
OE a ah ve es aa OS es Re lal 6 aa ee os we eae 
* 


eee ce eo XBe ce Vu oe Vo we e8PRGN oe oe UL 
Ke eXe cece ec eXe ec eXBeeeePRGAe cove ce o®* 
Fe eeccescccseeKecceckKeweccke ccc ek oX 
KeeeeKeccceeePGALPGAL 
*PRGB PRGC ec cccceeBe sec cKeccecc 


* 
* 
# BLANK THERE i060 6670 a eae cae Ouece® 
St ee On, OT re i eee 
* 
% 


BO eid, Wiel eS SUS ace OLS SW 6 We ee ae Secs S ewe eee 


Ke ee He we ee eXBe eo Vo we Vow e o8PRGAe wc 

Keene Xe wee Be oXe ee XGeeecce ce oPRGA* 
*¥PRGBeceeceeSeeeHTHIS ROUTINEDOE S* 
* NOTHING. ccc wcrc cee Dec c nce vce ce eX 


Kw eee weather Siw weal Oe we Sle ae a we ee ee 
Me Scehie S646) ee ee ea ee eS oe We eee wee Se we 


Mia” 6 eieta-woe eS Slee SS SS SS. OSS wo Se 


*¥. eee PRGAPRGBPRGC. 2 eB e ce eo Se ccc ee eX 


Ke eweerweecesbwcveweccees ee eQPGALPRGA* 
EPR GCBPR GG eo wib-oe «66 wa Wiese bee’ ow eee ee 


 acsyeete-ale 66 ee eo es o.ibiw ee Bae are 6 alee ee ee 


Me He He A eM A eR eH He He A A eK eH ee He He ee eR eR a He eR He a a a ee a ie 2 2 2c eK ee ae Me Re Me KK KK EK 


Pack to 


262 


LCC 


RELPA.05 


OBJECT CODE ADOR1 AODR2 


SECTION ON COMMCK 


STMT 


Hwee HH HH HHH H He HHeHHH He HHH HH % % HH KH TH HH 4 


% HH HH He 


SOURCE STATEMENT 


PAGE 2 


FOLFEB69 
S$IEFESS$FSESSESSS QUESTION 9.01  S$S$H$FH$H$S$H$HSHSSSHSSHSHHESSHESHSHSSHHSH$ SS 
$ REFER TO THE FIRST CUMP FOR THIS QUESTION $ 
$ | $ 
$ WHY DOESN'T THE DUMP AND ANY OF THE ASSEMBLER LISTINGS $ 
$ QF THE CCMMCN AGREE? $ 
S$SSSSSLESEIIELEESEFSESSHSSSHSSFLSHSHHSSHSSHSHSSSSSSHSHSSHSHSHSHSSHSH$SHS SS SS 
$ $ 


€ $SESSSESSSSLESSSFSSSSESESSSES$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 


S$ESSS$SSSES$S$S$S$HS CUESTION 9.02 S$FEFHFSS$SHFESSSSSESHSHSSHSSHHSHSHSHESHS 
$ EACH OF THE CONTRCL SECTICNS REFERENCES TFE SECOND WORD $ 
$ OF THE COMMON AREA. $ 
$ $ 


$ LIST HOW EACH CF THE FOLLOWING CSECTS ADDRESS THIS WORD. $ 
SESSESSSHSSSHSLSSFESESFESHESESESESHSHFSHSHSSHSSHSHHSSHSHSHEHSHSHSSSHSHSSHESHSHSHHHESS 


$ EXMPLI-- $ 
$ PROGR--- $ 
$ EXMPL3-~ $ 


$ ASUBI1--- $ 
SESSSSHSHSEHLE SESS FEES FEE SS SHSSHSHSSHSHSSHSH$HSSSSSHSHSSSHHHSHHESHHSSS HSH SS 


S$F$SHSSSESHESESSS$ QUESTION 9.03 F$$S$SSHESHSHESHESSSHSHSSSESH$SSSHSS 
$ MATCH THE CSECT NAME WITH THE BASE REGISTER THE CSECT $ 
$ USES TO ADC CR REMOVE INFORMATION FROM THE COMMON. $ 
SESESSSESHSSSESSSHSSSSSSSHSSHSSHSSSH$SHSHESHEEHSSESSESSSSSSHSSHESHSSSSSSSF 


$ CSECT NAME BASE REGISTER $ 
$ $ 
$ _.. EXMPLI Ae. REG 4 $ 
$ _ ASUBI RB. REG 9 $ 
$ __. PROGB C. REG 8 $ 
$ _ EXMPL3 C. REG ll $ 
$ E. REG 10 $ 
$ | Fe. NONE $ 
SS$S$SH$SHESHSHHSHFLEHESSE SESS ESS HSHHFSHSHSHSHSHSHHSSHSSSSHFSSSSHSHSSESESSSHS$S$SSH$SS 


SESESSSESSESSS QUESTION 9.04  S$F$H$SHHSHFEHSSSHESHSHSH SHH SSHESH HSS 
$ WHY DOES PRCGB CNLY HAVE A THREE WORD COMMON, WHILE THE §$ 
$ QTHER THREE SECTS HAVE FOUR WORDS? $ 
SSSSESELESE LESSEE SE ESHESSHSSESHSESHESSSHESHSSHHSHSHSHESESHSHSHSSHSHSSSSHSS 
$ $ 
S$ESESSESHESSSSSET EES EES SES SSSESESHSSHESSHSFSHSFHSESSSHSSSHSSSHESHSSHHSS 


6/05/7C 


00003700 
CC003800 
00003900 
CCCC4000 
CCCC41 00 
CC004200 
00004300 
cCCC44C0 


CCC0460C 
CCO047CC 
00004800 
C0004900 
cC005000 
0c0c5100 
€C0052 00 
CCCC5300 
0C 005400 
000C55C0 
C0005600 


coccs8s00 
cocc5900 
CCO0060CO 
00006100 
C€0006200 
00006300 
0C006400 
CC006500 
000066C0 
CCC06700 
000068C0 
COC0é69C0 
C0007000 


CQ007200 
CCCC73 00 
CCOCO07400 
CCOO075CO0 
00007600 
ccoo7?7co 


Pace 


£62 


RELPA. 05 SECTION ON CCMMON 


LOC OBJECT CODE ADDR1 ADDR2 STMT 
1S 
BC 
81 
82 
83 
84 
85 


86 


88 
a9 
90 
91 
92 


116 
117 


HH MH KH 4 H 4 4 KH 4 wee H HH HH HF 


HH H tH KH HH HH HK 


we tH HK 


SOURCE STATEMENT 


9.01 


DATA HAS TO BE PLACED THERE AT EXECUTION TIME. 


ANSWERS~---- 


em ee we wre ree re ae ee ee i me ee me we em ee em ae we me re ee ee re ee ee eee ee ee ee ee ee ee 
= ST SSS Se ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee ee ee ee 


FOLFEB69 


THE DC'S 


AND DS STATEMENTS BUY NOTHING EXCEPT GIVING YOU THE 


THIS LETS THE ASSEMBLER 


ASSIGN LENGTHS AND DISPLACEMENTS TO -THE INSTRUCTIONS YOU 
REFERENCE THE CCMMON WITH. 


a ee ere ee eel cee an cdl meals enaecdl ever derasdtennedtenantiiorendie etieaatiinan Eiterediinanditmandieanationadiestadeeundienendieanatpwettibesndibaratienadanalibeaend 
== OS ee ee ee re ee ee re ee ee ee ee re ee ee ee re ee ee ee ee ee 


= BENIFITS OF USING SYMBOLS. 


ewer we re ee eee ee ae ae ie ae ae ae ee 
aS See re Cee ET rT Ee rT TE EE EE Ee ee OT OES eee ee eee ee ee ee ee ee ee ee ee 


EXMPLI~-— 


ADRESS OF DOT+4 


(STATEMENT NUMBERS 5,6 AND 7) 


PROCB~-— SECOND 


EXMPL3-- 


HERECCM+4 


we are we rr me re ae ee ee ee ee ae ee er wee ee ee ee we ee ee ee nr a re ae ee 
==Ssf lS Sl re Tl RS ee ee ee ee re ee ee ee ee ee ee re ce te ee ee ee ee ee oe 


Se ene eee en elect ene ee eed cae radar tieeelceinemnacthmaetitemredivacedienadtiraetiacad 
ee ee ee ee ee ee ee eae ee ee ee re ee re ee ee re re eee me ee eee ee ee ee ee ee 


CSECT NAME 


-A~- 


-B- 
—-C~ 


EXMPLI 
~D- ASUBI1 
PRCGB 
EXMPL3 


BASE REGISTER 


A. REG 4 
Be REG 9 


cee em eee ee ee me ee ee re we ee ee ee eee a ee ae ae ee 


== ell TC rT Ce rT TE TET TE ZT TE Te TE rE lS Se SSS OD ee eee ee ee ee ee ce ee eee ee ee ee 


ee a a tm re ee ee re ee re ee re ee ee ee ee re ee ee ae a 
SS ee ee ei ie i Se ee ne re en ee ee re ee ee eee ee ee ee ee ee ee ee ee ee ee 


= PROGB CNLY HAS TC DISPLACE INTO THE COMMON A MAXIMUM OF 
= 8 BYTES TO ACDRESS CATA, THE OTHER THREE CSECTS HAVE TO 
= GC TC A MAXIMUM CF 12 BYTES. 


cee tt em em mr en ee ee re ee or ee ee ee ee ee eee eee ia ea se a ae a 
=a SSeS ee ee ee ee ee me re ee ee ee ee ee eee ee ee ee ee ee 


CCNCLUDES THIS PRCJECT. 


PLEASE TURN YGUR ANSWER CUE TC 


PAGE 3 


6/05/70 


00007900 
00008000 
OoOocs1OC 
CCCC82C0 
00008300 
CCC08400 
COCcC8500 
00008600 


C0008800 
C0008900 
COcoscod 
CQ009100 
00C0S2 00 
C0009300 
CCCC9400 
00009500 
oocc960C 
C0009700 


00009900 
C0010000 
CCC1 0100 
CGc10200 
00010300 
C0010400 
CCC1 0500 
CO0C10600 
ccclo7co 
C001 0800 


00011000 
ccc11100 
000112C0 
C0C11300 
COC114C0 


C0011600 
cc0c11700 


